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A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Histori¢al Data Panel 6. The task assigned for accom-
plished by Panel 6 was prescribed as follows:

Assemble, review, and summarize historical data on Spacecraft and associated systems as perti-
nent to the fire incident. Data to be analyzed shall include records such as included in Space-

craft log, failure reports, other quality engineering and inspection documents. Make interpretation
on data as to applicability to subject problem.

B. PANEL ORGANIZATION

1. MEMBERSHIP:
The assigned task was accomplished by the following members of the Historical Data Panel:

Mr. T.J. Adams, Chairman, Manned Spacecraft Center (MSC), NASA
Mr. J.H. Dickinson, Kennedy Space Center (KSC), NASA

Mr. J.L. Hansel, North American Avis tion, Inc., (NAA), KSC

Mr. D. Buffington, North American Aviation, Inc., ( NAA), KSC

2. COGNIZANT BOARD MEMBER:

Mr. G.C. White, Jr., NASA, Washington, D.C., Board Member, was assigned to monitor the His-
torical Data Panel.

C. PROCEEDINGS

1. GENERAL
a. Panel 6, Historical Data, was established to assemble and review recordls on Spacecraft (S/C)
and associated systems in order to determine the applicability of these records to the Apollo 204
accident. In addition, historical narratives (Enclosures 6-6 and 6-7) were prepared to reflect the
relationship and flow of significant review and acceptance points,. highlight documentation perti-
nent thereto, and to present a brief history of the prelaunch operational performed on $/C 012
at Kennedy Space Center.

b. Enclosure 6-2 lists the records reviewed by Panel 6, with an explanation of these records, and
the criteria used for judgement of applicability.

¢. Thioughout the Panel’s activities, contact was maintained with MSC-Houston and NAA-Downey
and several requests for records review wer¢ placed on both organizations,

2. IMPOUNDING AND INVENTORY

a. Impcund Procedure - Action was begun within an hour of the Apollo 204 accident to impound
all S/C 012 quality documents in. accordance with the guidelines contained in the - Apollo Mission
Failure Contingency Plan dated May 15, 1966. (Reference 6-1.) The impounded records from
Launch Complex 34, Flight Crew Systems Laboratory, and Acceptance Checkout Equipment Con-
trol Room No. 1 were collected and delivered to the Quality Records Center. A NASA Sccu-
rity guard was posted, with access perniitted only to petsonnel approved in writing by the Board.
NAA Downey Quality and Reliability Assurance was notified and immediately impounded all quality,
pertinent to § € 012 concurrent with notificaton to applicable vendors to impound same.

b. Invéntory Procedure - The impounded records were inventoried and all documents applicable
to the Apollo 204 accident were segregated.
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Approximately 42,500 pages of records were catalogued, representing 12,000 documents. Three
documents were not accounted for adequately. These decuments were Test Preparation Sheet (TPS)
§/C 012-S8LA-004. Temporary Installation and Removal Record (TIRR) S/C 012-CME:42 and
Parts Installation and Removal Record (PIRR) §/C 012-PIRR-(010) No. 132. An evaluation ot
the type documents concerned discounted any relevance to the accident.

As the documents were catalogued, significant information was recorded on special review forms
prepared to enhance accountability and evaluation.

3.. REVIEW TEAMS |
a. The review teams consisted of Quality and Reliability Engincering Personnel drawn from gov- }
\ ernment, NAA,. and the General Electri¢c Company.(Apollo Support Division). All review personnel
had previously been associated with $/C 012 operations and were familiar with the test history.
The review. was conducted on a continuous basis in order to make pertinent information avail-
able to Panel 6 and other Panels for consideration as rapidly as possible.

- b

4. REVIEW PROCEDURE
a. Data roview consisted of determining which Command Module (C/M) records were considered
significant (in . consonance with criteria delineated in Enclosure 6-2) so as to warrant consideration.
by other Panels, e.g.. the Materials Review Panel 8 was provided with all records pertaining to
use of nonmetallic materials. Dissemination of significant records was conducted in accordance with
the following criteria: ;

(1) Relevant Items and Tbeir Disposition:
(a)} Chemicals:

All records doximenting the use of chemicals, such as cleaning solvents, paints, and
other chemicals were forwarded to the Materials Review Panel 8. This category included
any reports of leakage in tluid systems.

(b) Nonmetallics:

All records docuaenting the use of nonmetallic materials in the crew compart-
ment were forwarded to the Materials Review Panel 8.

(¢) Electrical:

All pertinent records documenting problems with electrical systems were forwarded
to the Integration Analysis Panct 18,

b. Paitel 7 activities continued in support. of the other Panels. Mainly, this consisted of researche-
ing the tecords to provide data 1equested other RPanels. One example of this is. the usé of thé methyl-
cthyl-ketoue, ( MFRY, as a cleaning agent.  Since this 18 a flammable material, and  bes
cause a partially filled bottle of . MEK was found in the White Room after the fire, therd
was concern over theé use of this matérial. The records search, combined with the interrogation
of personnel who were known to have used MEK in the §/C in the thre¢ days immeédiately pre-
ceding the accidént, enabled Panel 6 to supply information to Panel 8 for their evaluation.
¢. Panel 6 wlso conducted a review of Problem Action Records (PAR's) and Unsatisfactory Reports
(UR’'s). ‘These records are defined in Enclosure 6-2, and the results of the review are given helow:
(1) Problem Action Records - Fallure Category:
All problem reports in the failufe category were reviewed by support personnel at MSC.
The reports covered failure-type prob’*ms from inception of the Apollo Program through de-
velopment, qualification tests. manufacturing-vendor tests, field tests, checkout, and Thighi testing |
of all Command Modules and Command Modules Systems,subsystems and components through
out the countss.  Any previous conditions that could be related in some manner to the Apollo
904 ccident were reviewed and evaluated. Upon completion of the Pancl 6 review of these
reports, a total of 39 were identified as requiring further evaluation for. applicability by Panel
18 . Enclozare 6-2). In cases whete conclusions diawn by an original failuse analysis seemed
questionable, the results weie re-examined. No new concaisicns relevant to the Apollo 24 acci-
dent were foundd in the review )




() Problem Action Record - Unsatisfactory Condition (PAR-UQC):
A review of PAR-UC’s was conducted and yielded no new significant information.
{3) Unsatistartory Reports (UR's):
All UR'S writtcn at KSC prior to the accident were reviewed, and only one was consid-
vred applicable, i.e., bent électrical connector pins. This problem was identified to Panel 18
4 a result of the Discrepancy Record Review (Enclosure 6-4).

5. DISC® sSION

a. In,r2stgress Log

i, {n.reviewing the Ingrass-Egress Log, pertinent discrepancies were noted. An Ingress-Egress
Log . uaintained in accordance with Apéllo Preflight Operations Procedures (APOP) No. 0-201,
“Ac wss Control of Test and Work Areas” (Reference 6-2). Personnel entering the C/M are re-
quired (o record on log sheets all tools and other items carried into the C/M. The log sheets
for :C 1% were reviewed and in several cases showed that tools were recorded as having been
cariiced niu the C/M, but no record of rémoval of thése items was made. Considering that tools
coulc ne m con act with electrical equipment and cause an arc, Panel 6 initiated an investi-
gatior . ‘he 3/C to look for these specific tools.

b. Shake ‘owi. Inspection

(1) ::.ahedewn. inspection is defined as a pre.scheduled period when all.other operations are
discont’ + . 1 wh.le inspectiont personnel. conduct a visual inspection. This is in accordance with es-
tablished ..-d a; proved criteria to detect and record hardware .discrepancies. ‘

(2) P-:el 6 cunducted an.investigation to determine how shakedown inspections were scheduled
and perf: ued on the S/C. trom this investigatica, it was learned that there were shakedown in-
spections necformed prior to major test and milestones. However, these inspections were performed
without definitive inspection criteria, but were conducted using the inspector’s knowledge of.pre -
vious 8/C prastices. In addition, the $/C 012 Master Flow Plan was reviewed (Reference 6-5 and
it was found that shakedow:: inspections while not shown in the S/C test flow plan at kSC, are
scheduled in bi-weekly and in1 daily work schedules.

c. Inspection Procedures Duri1g Test Operations

At the request of Parel 18, inspection procedures just prior to C/M hatch installation were
reviewed. This review disclosed that Inspection monitored this phase of the test operations over the
communications network because the White Room space and weight loading limitations prevented
having an luspector witness these functions in the White Room. Procedure APOP-0-202, *‘Opera-
tional Checkout Procedure’, (Reference 6-3), states that Inspection will stamp each line item. in
the procedure reyuiring Inspection .verification. Spacecraft Operations Letter SCO-2-104-65 (Re-
ference 6-11) defines the verification requirements and the functions being performed prior to hatch
installatinn that would have normally required Inspection physical.verification.

d. Constraints !.ist .

(1) As a result of investigation of open work items, questions arose regarding conduct of tests.
The investigation revealed that prior to the start of any test, an open-item teview meeting is held
by NASA/NANA, in accordance with APOP-0-202, “‘Operational Checkout Procedure”. From this
meeting, a list of those items which must be worked prior to the start of test is prepared, and
approved by NASA/NAA engineers. The constraints list for Operational Checkout Procedure (OCP)
FO-K-0021-1 was examined for content (Reference 6-6) to see if previous tests were listed as con-
straints. Research disclosed that OCP FO-K-0034 and OCP FO-K-0005 summarysheets (Reference
6-7) had not been signed off as accepted prior to OCP FO-K-0021-1, but were not listed ori the
constraints list for. OCP- FO-K-0021-1. It should be noted that OCP numbers are not related to
the iequence of test accomplishment. APOP-0-202 does not contain a requirement to list open
wAts. as consitaints to subsequent tests. although there is a requirement to review the open items.
Individual open items from previous tests are listed on the constraint list for subsequent tests if
they arc constraints to that test.

Analysis revealed that constraints lists are signed only by NASA/NAA Operations and

Er aneering with no NASA or NAA Quality control signature indicating approval of the con:

str.iints lists.

D-6-5




e. Mandatory Inspection Points

(1) As a result of questions which arose regarding Inspection coverage, APOP-0-202, *Opera-
tional Checkout Procedure’, was examined to determnine if there were any requirements for Man-
datory Inspection Points (MIP's). The requirement is not ¢learly defined in the APOP, although
many OCPs do contain MIP's.

MIP's are defined as inspection of actual hardware status.

Normally, Inspection monitors the test to insure adherence to the procedure.

f. Review of Engineering Changes

(1) As a result of review of open work, it was found that a large number of engineering chan-
ges were incorporated into the S/C at. KSC. Many of these changes resulted from non-fit or non-
function problems.

Some of the changes were due to the fact that §/C 012 was the first manned Apollo Space-
eraft. Some of the changes were requested by the crew members. The large number of changes
made it difficult to establish the vehicle configuration. An example of a2 major change is shown in
Reference 6-8.

g. Retest Requirements

(1) As a result of the review of Discrepancy Records to determine open work, it was discovered .
that the requirement for retest may in some casés. be deferred to a later test, (Reference 6-10).
The records covering the work were closed out prior .to the retest.

(2) Panel 6 investigated the requirements for retesting of components or subsystems after re-
work. APOP-T-502, *‘Discrepancy Recording System™, (Reference 6-9) covers the retest require-
ment, but there is no requirement to keep the discrepancy records open until the retest has been
verified. The records are closed out with a statement that the retest will be done in a subsequent
test. This can then be deleted by on-the-spot deviations to the subsequent test.

h. Subsystem History

(1) In an attempt to obtain a complete subsystem history from the records, considerable dif-
ficulty was experienced. This was due to the fact that the records are not maintained by sub-
system. Records are presently filed by category of document (Discrepancy Record, Test Prepara-
tion Sheet, etc.). In the cvent of subsystem problems, it is often necessary to develop the history
of the subsystem, including failures, reworks, test results, etc. - The present system required a great
deal of effort toretrieve the necessany records to provide this history,

D. FINDINGS AND DETERMINATIONS

1. FINDING:

The Ingress-Egress Log (Reference 6-4) discloses several instances where tools and equipment were
carried into theé 8, C, but the log does not show these tools as removed.

DETERMINATION:
The maintefiance of the Ingress-Egress [Log is inadequate.

2. FINDING:
a. Shakedown inspection periods aré not shown in the Master Flow Plan. (Reference 6-6).

b. There are ho definitive inspection criteria to perform shakedown inspections for the Apollo Program.

DETERMINATION:

a. Hardware condition prier tc major tests and milestones is difficult to establish.

b. Inspection persorinel are riot able to assess the condition of the $/C for compliance with definitive
criterta, but rathet assess it in accordance with their knowledge of standdrd practices.

3. FINDING:
Inspection personnel do not perforin a pre-scheéduled inspection with a checklist prior to hatch
closing.




DETERMINATION:
inspection personnel could not verify these functions during this period.

4. FINDING:

Formal approval by NASA or NAA Quality Control of thé constraints list is not required (Re-
ference 6-6).

DETERMINATION:

NASA/NAA Quality Control cannot discharge their responsibilities without approving the constra-
ints list. )

5. FINDING:

The requirements for Mandatory Inspection Points (MIP’s) are not clearly defined in the Apollo
Preflight Operations Procedures.

DETERMINATION:
Proper Inspection coverage is not assured without clearly defined MIP'S).

6. FINDING:
At the time of shipmeut of the S/C to KSC, the contractor submitted an incomplete list of open
items. A revision of the said list significantly and substantially enlarged the list of open items.

DETERMINATION:
The true status of the $/C was not identified by the contractor.

7. FINDING:
There is no efficient system which readily identifies that results accomplished by rework are veri-
fied by retest.

DETERMINATION:
The present system of verification of rework by retest is cumbersome.

8. FINDING:
There is no requirement to maintain records by subsystem classification, nor does the system pre-
sent status in this fashion.

DETERMINATION:
The recovery of pertinent historical information is extremely difficult.

Enclosures E. SUPPORTING DATA
6-1 Not Used

6-2 List of documents reviewed by Panel 6, including criteria for determining applicability
to the AS-204 accideént.

6.3 List of Problem Action Records submitted to other Panels.
6-4 Unsatisfactory P.eport on Bent Pins

List of References

Historical Narfative

Historical Narrative of Prefaunch QOperations at Kennedv Space Center
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LIST OF DOCUMENTS REVIEWED

The following are the types of documents reviewed by Panel 6, including a description of each

type of document, and the criteria used in judging the applicability of these documents to the Apollo
204 accident.

1. TEST PREPARATION SHEET (TPS):
A document which authorizes work, provides engineering instructions, establishes a method of work
control, furnishes historical records, and facilitates inspection under the two categories defined below: .

a. Type ‘A" TPS: Required to authorize work involving a change of configuration (design change).
b. Type **B’* TPS: Required t6 authorize all other planned work and tests.

Criteria for réview

a. Agreement betwéen Engineering Order (EO) and TPS.

b. Unworked, or partially worked, EO/TPS's which are considered significant.
¢. Any configuration changes by TPS without EQ coverage.

d. All non-metallics.

e. Questionable design changes.

f. All electrical items.

g. All solvents or cleaning agents.

2. DISCREPANCY RECORD (DR):

A document utilized to record significant and/or test discrepancies. This document provides for
engineering instructions and dispositions, authorizes work of disposition, authorizes facilities inspection,
and furnishes historical records under the two categories listed below: '

a. Significant Discrepancy: A discrepancy that (a) cannot be returned to specified configuration,

or (b) requires engineering disposition, i.e., (1) functional failure, (Z) defective component, (3)

discrepancy affecting test schedule, (4) action which could invalidate previously accepted tests, or

(5) a discrepancy which could have an adverse effect on mission cbjectives or be a safety hazard.

b. Test discrepancy: Any anomaly encountered during integrated testing (testing which unites two or

more space systems, e.g., Acceptance Checkout Equipment, Spacecraft Systems or components, -

etc.) except an obvious deviation or human factor which is immediately recognized and corrected
without disturbing the normal progress of the test.

3. DISCREPANCY RECORD SQUAWK SHEET (DRSS): A.document used to record.minor dis-
crepancies, provide technician supervision instructions, authorize work of the disposition, authorize facili-
ties inspection, and furnish historical records under the category of discrepancy listed below:

Minor Discrepancy: Any deficiency which can be returned to.drawing configuration without engineer-
ing dispovition.. e.g., workmanship items. string ties. oversize ¢lamps, unciean areas, past-due calibra-
tion, etc. N

Criteria for review

a. All solvents or cleaning agents.

b. Unapproved non-metallics.

¢. Questionable deviations to drawings.

d. Any ditpositions and/or conclusions not clearly defined.
e. Dispositions without retest.

4. OPERATIONAL CHECKOUT PROCEDURE (OCP) An engincering document which provides

ENCLOSURE 6 -2
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detailed instructions to peisofinel for operational checkout and verification of equipment performance.
OCP's are based on NAA Process Specifications and those applicable are referenced in the OCP by
document number. OCP's: (1) provide technical step by step delineation of required personuel activity
for the operation, assembly, handling or test of the equipment and for system(s) involved, (2) provide
for insertion of program requirement record data, (3) provide NASA/NAA Engineering and Inspection
Acceptance, (4) provide for safety of personnel and equipment.

5. DEVIATIONS: A change to 4 published QCP, such as changes in eqmpment Hsts, test parameters, $¢ -
quences added or deleted or modified by order of occurrence or content to permit accomplishment of the

test.  Obvious errors, such as typographical ¢rrors, wrong page numbers, cte., are not considered de -
viations,

Criteria for teview

a. Open Interim.Discrepancy Records (IDR's).
b. Unsatisfactory Closed IDR's (vague).

¢. Parameter Deviations.

d. Unexplained Deviations.

e. Deviations not satisfactorily documented. .

f. Other suspected deviations.

6. PARTS INSTALLATION AND REMOVAL RECORD (PIRR): A document utilized to record
selected new installations and all removal; and remnstallations of previously installed parts. Removals
and installations are those components of the end item configuration which are removed or installed,
connected or disconnected. This document by itself does not authorize any work.

Criteria for review

. Open nstallations or remova’s.
. Unsatisfactory closeouts.
-. Unsatisfactory transfers (recapped PIRR or TIR) .
. Unauthorized nstallations or remosvals.
». Installations of non-metallics.
. Installations without retest.
. Part number/serial number changes.

7. TEMPORARY INSTALLATION AND REMOVAL RECORD (TIRR): A document utilized ex-
ténsively to record Spacecraft installations. It must be removed prior to flight and serves as a historical
record. Temporary installations are non-flight Command and Service Module hardware and temporarily
installed flight hardware (e.g.. fit-check instailations), which must be removed prior to flight.

CRITERIA for review

a. Open installations or removals.

b. Unsatisfactory closeouts.

¢. Unsatisfactory transfers (recapped PIRR or TIR).
d.. Unautherized installations or removals.

¢. Installations of non-metallics.

f. Installations without retest.

g Part number serial number changes.

ENCLOSURE 6 -2
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8. PROBLEM ACTION RECORDS (PAR's): The PAR is a NAA form on which hardware problems
are reported for failure of cause analysis, and corrective action. There are two uses for the PAR, i.e.
(a) Failure Reporting. (PAR-F), and (b) Unsatisfactory Condition reporting: (PAR:UC).

Critetia {or 1eview

The PAR-F's weré reviewed for failure analysis to determine what caused the malfunction and
applicability to the Apollo 204 accident. PAR-UC's were reviewed to determine if significant items had
been reported on this record that had not appeared in other records.

9. UNSATISFACTORY RECORDS (UR's): The UR is a NASA documient, used by the government
to report conditions which are repetitive, or involve safety of flight. The condition reported may or may
not have been réported by the contractor in his paperwork system.

Cratena for review

UR's were reviewed to determine if any significant item was not reported through other mediums.

ENCLOSURE 6 -2
D-6-1
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r PROBLEM ACTION RECORDS SENT TO OTHER PANELS '
| { - TO
PAR PANEL PROBLEM
. 27094 8 ECS LEAKS
27049
N 27057
- 3958
-
E - 27017 18 UNQUALIFIED PARTS IN GAS CHROMATOGRAPH
i 27056 :
| 24201 . 18 LEAKS IN QUICK DISCONNECT
163286 18 INTERNAL SHORTS IN TEE - ADAPTER
171589
171612
27204 18 GSE ETHYLENE/GLYCOL FLUID -
12450 , o TRANSDUCER AND RELAY FAILURES
13484
13485
12470
16605
23437
3 23560
23502
‘ 23686
23660
163740
163378
27235 CONTACT RESISTANCE OUT OF SPECIFICATION
23592 CSE
- 16726 CIRCUIT BREAKER OPERATION ERRATIC
.
E 3951 ELECTROLUMINESCENT BAR FAILED TO LIGHT
i 28637 ECS WATER/GLYCOL PUMP FAILED TO OPERATE
b
= 171560 CLUTCH VOLTAGE OSCILLATES
171578 TRANSISTOR FAILURE IN CONTROLLER

ENCLOSURE 6-3
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PROBLEM ACTION RECORDS SENT TO OTHER PANELS (CONTD)

TO
PAR PANEL PROBLEM

12032 18 GSE -

12040 WATER/GLYCOL SERVICE SET
14555

16696

23495

23526

23603

15833 BURNT SPOTS ON RELAY MODULE PINS

164203 CYCLIC ACCUMULAT CR SOLENOID VALVE STICKS IN FULL
OPEN POSITION ‘




i NASA - Manned Spacceralt Center Post wetml 2 ':
j UNSAT‘SFACTORY REPORT“PART ' 1. Category 2. System 3. LR No..
; s/¢ EPS A=054

13 Canteactor Part Nome % Controctor Part No, 4. Senat Nou. 7. Date Repurted

% Catle Harmess Assy. (Crew Compartmant) V16=420302 012 10/11/66

TR e 9. Suppher Port No 10, Contr. Ref, Drowmg No.| 1. Time.in Ue 12. Cycles

L onas V16420202 V16-000002 " [ /A ! e | WA

é!.\ Supsan 14 Photes Enclosed 15, No. Previous Foilures | 16. Provious Foilure References

! 590110 @ Yes D_Ni; N/A N/A

i

2.

3.

17, Wnsor.ufoctory Condition

This Unsatisfactory Report documents a recurring problem concerning beat pins in s/¢
electrical connectors, which if nct corrected, could seriously impeir the checkout
schedules end/or jepardize subsequent Apollo missions,
of tre failures encountered at KSC during checkout of S/C 012 which were a direct.
result of this unsatisfactory conditdon:

The following is & summary

During Seq. 11~040A of Combined Systems Test (OCP~K=0035), the RCS
transfer "B" 1ight was not observed. Troubleshooting isolated the
problem t¢ a short eircuit within C/M - S/M umbilical connector J3A3. .
Further investigation revealed thut pins # 75 and # 51 were dbent and
shorting against pins # 50 and # 52 respectively. (ReZ, IDR 028 vs
OCP-K~-0035; DR S/C 012 =~ S/C 0189; PAR#27056) .

On September 16, 1966, a check of 5/C 012 separation moniter circuits
via PCM was made per TPS-099 during Seq. 04 of OCP-K-0035, Combined
Systems Test. During this test an cut-of-tolerance (0%) indication
vas obtained., Subsequent troubleshooting isclated the prodlem to &
slown fuse which was Jater found to have been caused by open jumper
wires between Matrix “erminal Boards. (Ref. DR §/C 012 = S/C 0191;
PARF27096) During the repair operation of this problem, connector
$1116 was disconnected from J54 of the V16-764042, Event Conditioner
to facilitate the connection of a spare fuse.into the circultry pre-
viously protected by the blown fuvie. Visual inspection of the dis-
connected plugs P1116 and J54, revealed 8 bent pins. (Ref. DR S/C QL2-
$/C 0258 and S/C 0264) ~

Following power-up for the sea level run of the Altitude Chamber Test
(OCP-X-0034), an indication of C/M - S/ separation was observed.
Troubleshooting revealed a short circuit within the C/M - S/M umbilicel
connector, J3B3. Further investigation of the comnector disclosed that
pin # 32 was bent and shorting ageinst pin # 33, It¢ was further noted
that pins # 1, # 18, and # 36 were also bent, (Ref. IDR 022 vs OCP-

K=0034; DR S/C 012 = S/C 0431; PAR¥27105)

Since many electrical connectors are practically inaccessible, mating is often a
blind operation,
odimment. To preclude recurrences of this problem, we rocozmend the following:

As a result, the pins are often bent due to improper connector

18, tritiator (Signature & Datu)

/A‘ﬁ-‘g‘ £ 0“422, 14002 L

19, Systems Enginesr (Signature & Oate)

T2 _leq 1O=14-C<

2& Asroved by (S;gncwg_‘.‘%e-;?(o)
; W\M‘{ A, 10-14-Ub.

21, Approwee l;y (Sigmtuu/ﬁt’o & Date)

T [l (01 ~bc

ENCLOSURE 6-4
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NASA - Manncd Szaccerat Conter '

UNSATISFACTORY REPORT. Continuztian Sheet ( PART 1, 11, #il) Pose 2.0f 2

1. Only connactors/receptacles with sufficient alignment 27. UR. Neo.
foatures should be utilized in inaccessible areas. og. A=Q54
Use of connectors with pin guides would lessem mating diffioul
ties,

2'

¢ prelauncs problems resulting from bent or
broken pins incurred during connector remating operations.

It chould be further noted at this time that the NAA Standard Ropair Manual repair No.
1 FL1.4, authorizes straightening of all pins, size twenty or smaller, for all bend
angled up to 90 degrees. Wo feel that this is a very unrelisble £ix, as damage may
be done %o the pins internal to tho comnector which would not be detected through the

how meny times a particular pin has previcusly been straightened. Due to these facts,
we recommend that the following changes be made to the NAA Standard Repair Manual:

i 1. Pins with bend angles of less than 20 degrees may be straightened and
accepted thrrough visual inspection if it can be definitely determined
that the pin has not been previously straightened.

2. Pins that are straightened after being bent at angles of more than 20
' degrees should be accepted only after a satisfactory X-ray examination
: has been mads,

3. Pins that are bunt in excess of 20° and are inaccessible for X-ray should
be replaced. If replacement is not practical, the beat pins ehould be
broken~off and the associated circuit routed through undamaged spare pins
if availadle.

Enclosures: 1. DR S/C 012 = S/C-0189, PAR#27056
2, DR S/C 012 - S/C-0191, PAR#27096
3. DR §/C 012 = 5/C-0258 .
4s DR S/C 012 « S§/Ce0264
5. DR 8/C 012 - $/C-0431, PARK27105
6. Standard Repair Manual, Repeir No. ELL.4
7. Photos (3 ea.)

prescribed visual inspection. In addition, thers is no practicsl method of determining

ENCLOSURE 6-4
D-6.16

-




REFERENCES

o1 Apollo Mission Failure Contingeney Plin
0-2 Apollo Preflight Opérations Protedure Nunibet 0-201

“Adcess Control of Test and Work Areas™
63 Apollo Preflight Operations Procedure Nunibed® 0-202

“Opetational Checkout Procedure’”
64 Apollo Ingress-Egress Log Sheets
65 Spaceeraft 012 Schedule, KSC
66 Constraint  List. Spacecrait 012 Operational  Checkout  Procedure FO-K-0006 (021-1
67 OCP FO-K-005.\ 1T and OCP F-K-0034A, A1
-8 TPS-012-8C100, *Modification of Quad Hedter™
o4 Apollo Preflight Operations Procedureé Number T 502, entitled, " Discrepancy Recording

Systém”™’
6-10 DR-SCO838 and DR -3CO12-0810
0-11 Spaceeraft Operations Letter SCO-2- 1465
st e - - - i i .

ENCLOSURE 6 -5
DERY




SPACECRAFT 012 HISTORICAL RECORD

1. APOLLO DEVELOPMENT/REVIEW PROCESS

Apollo Program Directive ( APD) No. 6A defines the sequence and flow of hardware development
and key inspection, review and cert.fication checkpoints for Apollo spacecraft and is included as reference
6-12. This directive is the basic document that controlled the evolution of milestones.for. Spacecraft 012.

These checkpoints insure that sufficient visibility is obtained of the status of design, manufacture
and testing to adequately determine the integrity of the spacecraft prior to mission accomplishment.

"The six key checkpoints defined by APD 6A are:
. Preliminary Design Review (PDR)
- Critical Design Review (CDR)
. First Article Configuration Inspection ( FACI)
. Certification of Flight Worthiness ( COFW)
- Design Certification Review (DCR)
--Flight Readiness Review (FRR)

The PDR, CDR, FACI and COFW are accomplished at selected booster and spacecraft levels of
assembly (stages and modules). The DCR and FRR encompass the total mission complex. With the
exception of the COFW, the requirements for these formal reviews were further defined by NASA,
Houston, in the Apollo Spacecraft Program Office Configuration Management Plan (Reference 6-13),
see Appendix E), however, only the PDR, CDR, FACI and the FRR were implemented by the North
American Aviation (NAA) in the NAA CSM Configuration Management Plan, SID 65-100 (Reference
6-14) as approved by NASA, Houston, Paragraph 10.6 on page 10-16 was never approved by NASA,
Houston, and therefore is not contractual. The Certification of Flight \Worthiness (COFW) requiréments
were established by separate Apollo Program Office direction to NAA (Reference 6-15) and the DCR
requirements were implemented by a letter from the Program Manager to NAA, Downey. as confirmed
by a supplemental agreement to the contract (Reference 6-16).

These six formal reviews are scheduled jointly by NASA and North American Aviation.
a. Preliminary Design Review (POR)

The purpos¢ of the PDR is to formally review the design approach of a spacecraft prior to,
or véry éarly in, the detail design phase. (See paragraph b. below for a further discussion.)
b. Critical Design Review (CDR)

The purpose of a CDR is to formally review the design of a spacecralt when the design is
essentially complete and is intended to precede the release of engineering drawings for manufacture.
This feview - for S/C 012 was in reality a PDR e well as a CDR. It was accomiplished after the
spaccctaft had been released for manufacturing and was a review of both the design and the req-
quirements. The negotiation of the Block 1 Spacecraft Technical Specification, the Block I Space-
craft Master End Item Specification accornplished the PDR for each spacecraft. This approach w-s
taken because S/C 012 was the first major Block 1 vehicle with the second manned Spacecraft
(S/C 014) being identical. All other Block 1 spacecraft were to be unmanned and, theréfore, were
not te be fully configured. The S/C 012 PDR was appropriately uséd to represent all Block 1
spacecraft. A Delta CDR was also conducted for S, C 012 prior to testing. The Delta CDR is
discussed in detail later.
¢. First Article Configurationt Inspection ( FACI)

The purpose of the FACI is to establish the Configuration Baseline for the spacecraft. It is
accomplished by establishing the relationship of the spacecraft as described by released engineering
documentation (dfawings, specitications) to the spacecraft as manufactured, assembled, and tested.
The FACI checkpoint has been implemented for Block If spacecraft only. It was not implemented
for $. C 012 or Block i bécause of the differences between cach spacecraft. A baseline configuration
is not cstablished until Block I where cach spacccralt is to be of the same configuration. Two
integrated reviéws known as the Systeiis Adsesmeiit Review (SAR) and the Customer Acceptance
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Readiness Review (CARR) were conducted to support the acceptanee and delivery from the Contrac-
tor (NAN). These reviews are discussed lader.
d. Cértification of Flight Worthiness (COFW)

The Certificate of Flight Worthiness (COFW) is a requirement of NASA-Apollo Program Dir-
cctive No. 6 dated 15 August 1965. NAA was directed to implement this fequirement in accordance
with the MSC-Houston proéedure, **Procedure for the Certification of Flight Worthiness (COFWY™
dated 20 June 1966 (Reference 6-15j. The COFW is used to certify that each flight stage and
wodule is a complete and qualified item prior to shipment, and is supported by adequate supporting
documeéntation, i.c.. the Acceptance Data Package (ADP) and the Material Inspection and Receiving
document (DD Form 250). The COFW informs the Apcllo Program Director of any deficiendies
prior to shipment from the manufacturing sites and from the static firing site. The COFW his
requirements for the following documents for the following endorsements: Endorsemént one is ex-
écuted and signed at the completion of checkout at the Contractor's plant by the Contractor, MSC
quality representative, and the MSC Program Manager's designice. Endorsement one reflects the final
action taken at the CARR and information contained on the DD Form 250. Endorsement numbeér
two is executed and signed at the completion of receiving inspection at KSC and is signed by the
KaC representative,  the. MSC quality representative, and the MSC Program Manager's designee.
Endorsement number three is executed and signed at the time the. Launch Vehicle and Spacecraft
are mated. by the same people that signed endorsement number two. Endorsement number four is
extcuted and signed at the completion of the Flight Readiness Review (FRR) by the KSQ re-
presentative and the NMSC Programt Manager's designee. The final certification is executed at the
time the Spacecraft is declared flight worthy and requires the signature of the Apollo Spacecraft
Program Manager (Réference 6-15 and 6-17).
¢. Designi Certification Review (DCR)

The puipose of the DCR is delincated in Apollo Program Directive No. 7 (Reference 61-8)
is to examine the design of the total mission complex (spacecraft, booster, GSE, launch complex,
communications network, ete.) for proof of development maturity and assess and certify the design
of the Space Vehicle, Latunch Complex, Mission Control Center and Manned Space Flight Network
for maosned flight satety.

f. Flight Readiness Review (FRR)Y

The FRR as delineated in Apollo Program Directive No. 8 (Reference 6-19) is a two part
review  consisting of a Program Director’s FRR and a Mission Director's FRR. ‘The purpose ol
the Program Director’s FRR is to determine that the space vehicle hardware and Launch comples
are reddy to commence the mission period. ‘The purposé of -the Misswont Director's FRR s to make.
i judgement for initiating the ission period and committing the deployment of world wide forces
to support the mission.

8. Review Schedule
Lhe following bar chart illustrates the Apollo desvelopment feview process (5ee tigue 1.

2. DISCUSSION OF SPACFCRAFT 012 CHECKPOINTS

This scction describes the specific Spaceeraft 012 chieckpoints in detail. The checkpoint activities,
locations, dates, personnel involved, and significant results are included. The chechpaints aie discussad
in chronological order and present a complete historical summary of the flow of hatdware development
and hey wspection, review aud certification checkpoints.

A4 Preluninary Design Review (PDR)

The PDR checkpoint was conducted during the period from November 1968 through Januagy
1963 for all Block 1 spaceceaft including Spacecraft 012, As mentioned previously this was a review
ot bath the requircments and the design sinee Spaceeraft 812 had been released for manulacturing
In reahits it was both a PDR and a COR?

b Drelta Critical Design Review (DCDR)

Ihe antent ol the Delta CDR - for Spacecralt 012 was to insure that cach level of spacecraft
flight hardware and ground support equipment (GSE) end itemr was designed aund built o meet alt
the requuirements and was compatble withi the planned mission. The veview was also ntended to
detenmine the adequaey of the spacecratt chechont tlow plans. 1t was held just puio 1o commencing
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systems testing on $/C 012, The Délta CDR utilized the CGSM 012 End Item Specification, Part I,
Performance Design Requirements Apollo dated 22 February 1965, classified Confidential (Reference
6-20).
6:20).

For 8;C 912 the Delta CDR was held in two phases as discussed in the following paragraphs
and is docwnentéd in §7C 012 Delta CDR Minutes, Part_I, (Reference 6-21) and Part 11 (Refer:
énce 6-22\,

(1) 'The scopé of the first phase was limited to the nominal mission (Block I Design Reference
Trajector ) and the *“as built™ confignmtiqn of the spacecraft ground support equipment (GSE).
In addition, Spacécraft 008, (the¢ thermal/vacuum test atticle) was reviewed concurrently with
Spacecraft 012 primarily to détermine the ““as built” configuration differences between the two
spacecrafts and to arrive at a final determination of the acceptable differences in the $,C (08
configutation. The testing of $/C 008 in the thermal-vacuum chamber at Houston was a con-
straint to the first Apollo manned mission §/C 012). This Delta CDR commenced on February
11, 1966, with the delivery of the NAA Data Package to NASA-Houston and was concluded with
the publicatior: of the Minutes on March 3, 1966. The data package contained 1) documents re-
lated to the Ilight Mission such as AS-204A Mission Requirements and Design . Analysis Report.,
S, C 012 End item Specification, Measurement Requiremients, Weight Réport, Functional Integra-
ted Schemaatics, Failure Mode and Effect Analysis and Reliability Problem Summaries for S/C 012,
and 2) Ground Operations documents such as the Apollo Ground Operations Requirements Plan.,
Test and Checkeut plans and Integrated Checkout Process Specifications.  Additional documentation
was -available ~t NAA-Downey to support the Downey review. (For details see Reference 6-23,
Appendix 1)

After tne receipt of the NAA Data Package and a technical briefing by NAA. NASA
reviews were conducted at Houston, Texas, by five working groups. made up of NASA-MSC
representatives. The purpose of these reviews was to identify existing and potential deficiencies,
with respect .o specific mission requirements, of the spacecraft design or the checkout philosophy
and specificativns. ‘The Preliminary Requests for Changes (Pre-RFC's) vésulting from thése reviews
were then subniitted to a NASA:Houston Review Panel consisting of key managenient répresentatives
from NASA-Heuston,

As areanit of the total NASA-MSC review., 137 Pre’RFC's were submitted to North Ameri-
an Aviation (+AN) for their consideration and then tor further téviews by the samie five working
croups, with the addition of NAA representation on each group. at thé NAA plant, Downey. Calif:
ornid. Durt thise reviews, many Pre-REC’s were resolved or. déenied inappropridte primarily
Yecause NAN de cumentation showed that either design changes were in progréss of. through addi-
Jdonal informatica, the Pre-RFC was not valid and fwo change was required.

From the above five working group meetings, 37 Requests for Changes (RFC's) were
submitted to the CDR Board for review. The disposition of cach of these RECT is documented
in the Apollo Spaceeraft 012 Delta CDR Minutes (Part D). dated March 3. 1966 (Reference 0-21).
In summary 3 REFC's were rejected, 3 were not applicable, 19 were assigned for studies (10 N\,
5 NASA, 4 joint) and the remaining 12 required immediate NAA actiof. .

Concurrently  with the working group reviews and prior to the CDR Board Review, a
crew comparanent review was conducted by crew members utilizing ¢ mockup of the crew compart-
ment. Al of the Request for Changes (RFCTs) resulting from this mockup review were satisfactorily
resalved prior to the CDR Board Revies on March 3, 1960,

(2) The Part 11 Delta CDR objectives were to verify compatibility of the 8 € 012 design with
the requiremients of  Mission AN-2H\ (Reference Trajectory) and o assure compatibility of the
ground support equiptment (GSEY for Launch Comples 34, ar KSCL Cape Kennedy.
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This activity began on March 22, 1966, and was completed on April 5, 1966, with the
publicwtion of the Minutes of the NASA/NAA Management Review, Spacecraft 012 Delta Critical
Design Review (Phase II) Mission Review (Reference 6-22). During the period from March 22
through March 25, 1966, a review was made at MSC by essentially the same five working groups
but with primary interest by members from the APOLLO Program Office, the Flight Operations
Directorate, and the Flight Crew Operations Directorate. On completion of the NASA Review on
March 25, 1966, a total of 53 Review ltem Dispositions (RID's) were transmitted to NAA by
NASA letter PD2/L1501/66-319. (The Review Item Disposition forms arc new NAA forms that
have essentially updated and replaced the NAA Request for Change (RFC) forms. They accomplish
the same purpose.) Thirteen of these RID's were. identified as having significant program or mission
impact. A NASA/NAA management review was held at NAA., Downey. on March 29, 1966, where
agreements were reached and action items identified for each RID (Reférence 6-22).

A sccond NASA/NAA Management Review was held at NAA Downey on April 5. 1966,
wher¢ agreements were reached and action items assigned for the remaining 40 RID's, which consis-
ted of.requirements for data or revisions to documentation . (Reference 6:22).

All of these action items were not closed out by July 19, 1966, for the Phase [ of the
CARR (SAR Meeting) as evidenced by the Phase I CARR report (Reference 6-24.for example,
see page 3-65). They were, however, closed out by the CARR which was held on. August 19, 1966,
since no RFC’s or RID's are reflected as open items. (In this regard, the CARR report is by
exception and, therefore, reflects only open items.) The fact that they were closed out prior to
the CARR has been confirmed by the NASA-Houston CSM Project Officer in his letter to Chair-
man of Panel 6, Historical Data. (Reference 6-25)
¢. Customer Acceptance Readiness Review (CARR)

The CARR was a two phase review. Phase I was a System Assessnient Review (SAR) held
at NAA-Downey on July 19, 1966. The SAR was a working level, informal meeting held to assess
spacecraft systems testing (all systems functioning for checking interfaces) and enabled the participants -
to evaluate the system performance and problems. The SAR is a constraint to performing integrated
systems testing (mission simulation tests). The systems testing was documented by NAA-Downey in
the Phase I CARR report (Reference 6-24) which was subiizitted by NAA:Downey to NASA-Houston
on June 13. 1966.

The.SAR mieeting minutes and action assignments are documeénted in the Phase 11 CARR
Report (Reference 6-26). As a result of the SAR meeting, one-hundred ninety-three (193)a action
items were assigned. One-hundred twenty-seven (127) action items had progrant or mission impact
while sixty-six (66).0f the action items were requiréments for data or documentation.

The Phase I of. the CARR is a formal board meceting to review the results of spacecraft
integrated systems testing. the open action iteims from the SAR, and the action items from the Crew
Compartnént Fit and Functions (CCFF) review., The CCFF is a réview where the spacecraft créw
enters the spacecraft and physically verifies the stowage and propér us¢ of crew cquipment. The
CCFF was initiated prior to the CARR. but was incomplete at thé time of the CARR and was
completed after the CARR Board Review. The CARR Board Review. The CARR Board determines
if the spacecraft is ready for shipment to the launch tacility (KSC-Cape Kennedv).

The. CSM 012 CARR Board was held in Downey on August 19, 1966, There were 66
ttems brought before the Board for discussion, 33 of which originated at the Phase 1 SAR. Six-
teen (16) items were determined to have been adequately dispositioned aud were closed for future
action. Thirty-three (33) items were deéferred for resolution at a latér date and were not constraints
to the shipiwent of the vehicle. These iteins fell into the general categories of: work or tests to be
accomplished at KSC; resolutions to be made pending results of studies: investigations or qualifica-
tions tosts; and furnishing NASA with data requested at the CARR mieeting, The remaining 17
discussion items were required to be dispositioned at Downey prior to shipment 1o KSC. The CARR
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acticn items are documented in ““CARR Minutes and Action Assignments’” and “'CARR Action
Response’’ (Reference 6-26).

The following summarizes the Downey ACTIONS AND DISPOSITIONS OF THE ABOVE REF [IN |
ITEMS] Each item is identified by its respective item number in the Phase II CARR report minutes. '

1.7.1 POWER 1LOSS ON CSM - INVERTER
Problem: During spacecraft testing, power loss occurred.

Resolution: Inverter 1 was determined to be faulty and was removed and replaced. The
replacement inverter was installed. ¢checked and determined to be acceptable prior to shipment.

3.6.14 FLIGHT QUAL INSTRUMENTATION STATUS g j
Problem: Four transducers were determined to not be operating properly. 1x

Resolution: The transducers were replaced and the new transducers functionally verified
prior to spacecraft shipment. .

3.7.1 SUIT LOOP LEAKAGE

Problem: Leakage noted during Operational Checkout Procedure (OCP) 5051 was greater
than the specification allews.

Resolution: It was concluded from evaluations that misinterpretation of data caused the
out-of-specification statement. Re-evaluations were made of test data and it wes concluded that
leakage of the suit loop circuit at time of shipment was within acceptable limits. It was also
noted that normal test flow at KSC would verify this conclusion.

3.7.2 DEMAND REGULATOR FAILURE (OXYGEN)
Problem: The demand regulator was determined during spacecraft testing to be inoperative.

Resolution; The reguiator was replaced and the new regulator functionally verified prior to
shipment.

3.7.3 WATER CYCLIC ACCUMULATOR FAILURE

Problem: - During spacecraft testing. the water cyclic accumulator was determined to be
inoperative. S
inoperative.

Resclution: Two (2) new units were installed before the water cyclic accumulator would
pass checkout. The units were installed and checked out and the final unit was determined
to be acceptable prior to shipment. . f

3.7.10 OPERATIONAL CHECKOUT PROCEDURE (OCP) 5051, SUIT LOOP CHECKS
Problem: Checkout per OCP 5051 was not complete at the time of the CARR.

Resolution: OCP was completed prior to shipment. The following probiems were trans-

ferred to KSC for final resolution. Squawks 54, 58. 59, 60, 61, 62, 63. and 908. (See Refer- ’
ence 6-27. Material luspection and Receiving. DD Form 250, CF66-51922 numbers, 1,.2, and ‘
39

4.6.8 T\ CAMERA CHECKOUT - PICTURE DISTORTION
Problem: The TV image was distorted during Crew Compartment Fit and Function Tests
(CCFP).
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Resolution: A reverification of the TV image was performed prior to shipment and found to
be within acceptable limits.

5.6.17 CALIBRATION CURVES
Problem: The Flight Crew required the Spacecraft panel meter calibration curves.

Resolution: The calibration curves were transmitted to the ¢rew prior to shipment.

5.7.1 FAILURE OF ECS. MEASUREMENTS
Problem: The water-glycol pump package pressure measurements CF0025P was found
deiective. Measurements CF0484T and CF0135R were also faulty.

Resolution: The cause was found to be defective transducers. The transducers for measure-
ments CF0484T and CFO135R were replaced and the néw transducers reverified prior to
shipment. The transducer for water-glycol pump inlet pressure measurement CF0025P was .not .
replaced and NAA’s request for waiver was granted (Reference 6-28).

12.6.3 HATCH DECALS
Problem: Installation of torque limit decals had not been completed.

Resolution: The decals were installed prior to vehicle shipment.

13.6.10 CO2 PARTIAL PRESSURE GAGE
Problem: When power was turned on, the gage went to full scale deflection and triggered
the caution and warning system.

Resolution: Additional testing was. accomplished prior to shipment and gage operation was
determined to be satisfactory although Automatic Checkout Equipment (ACE) readouts did not
correspond. Per CARR Board direction, calibration was to be validated at KSC.

13.7.1 RHEOSTAT FAILURE - FLOODLIGHTS
Problem: The rheostat failed to provide a smooth linear resistance change with shaft
rotation.

Resolution: The rheosiat was removed and replaced. The new rheostat was installed and
operation verified prior to shipment.

13.7.2 EVAPORATOR STEAM BACKPRESSURE C&W INDICATION
Problem: The master caution and warning light triggered with no visible indication on the
individual display when the glycol evaporator steam backpressure was operated.

Resolution: The problem was found to be a defective switch which was removed and
replaced. A retest with the new switch was not performed and was transferred as open work
to KSC. (Reference 6-27, Material Inspection and Receiving Document, DD Form 250, Squawk
62, CM Number 1, 2 and 3.)

14.7.1 PARTIAL CREW COMPARTMENT FIT AND FUNCTION CHECK (CCFF)
SUMMARY
B Problem: CCFF was not completed at the time of the CARR and. numerous items were
open for evaluation.

Resolution: The CCFF was completed prior to. shipment. The following problems were
tracsferred to KSC for final resolution: Squawks 12, 15, 20, 22, 23, 30, 33, 35, 38, 56, 925,
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and 929 (Reference 6:27, Materials Inspection and Receiving Document, DD Form 250,
CF66-51922, CM numbers 1, 2, and 3).

14.7.2 FLAMMABLE MATERIALS IN CM

Problem: Use of Velcro and other materials in thé Conunand Module (CM) was not
considered desirable and was unsatisfactory for flight.

Resolution: Investigation of the CM crew ¢ompartment was performed with identification
of undesirable materials listed prioi to shipment of the spacecraft. NASA participated in the
investigation .and the results of the investigation are documented in NAA IL 633-300-040-66-
1009, dated 22 August 1966 (Reference 6-29). Further documentation is in thé Materials Re-
view, Panel 8 Final Report, Section C.8.b.

15.7.1 MDAS CHECKOUT

Problem: The Medical Data.Acquisition System (MDAS) was not checked out during the
Crew Compartment FEit and. Function (CCFF) review.

Resolution: The checkout of the MDAS was performed satisfactorily during the Operational
Checkout Procédure (OCP) 5051, prior to shipment.

15.7.2 16 MM CAMERA OPERATION
Problem: The camera was not operable at time of CARR.

Resolution: Camera operation was satisfcatorily demonstrated during the second run of
OCP-P-5031 and CCFF, prior to shipment.

(1) Description of Material Inspection and Receiving Document, DD Form 250.

In conjunction with the CARR procedures and as a part of the CARR Board aActions
it is necessary to officially document the spacecraft configuration at the time of shipment
as well as any items of open work to be transferred to KSC-Cape Kennedy for accomplish-
ment. The DD Form 250 is utilized for this purpose and is the formal acceptance of
the spacecraft by the government from the contractor.

’

The status is defined by listing those additions to, and those unaccomplished itemns

from the major module configuration definition of record at the time of shipment (i.c.. -

top level ergineering drawings for the spacegraft). The DD Form 250 will normally contain
the following information:

- Goveérnment Furnished Equipment (GFE) installed

- Field site installations that were installed at Downey

-Removals (normally to support shipment)

- Loose equipment with shipment (to support open work and removals for shipment)
- Actual part shortages

- Open work items (squawks, Engineering Orders, drawings)

On Spacecraft 012, there were four (4) DD Form 250's used (Reference 4-16) since
four (4) separate shipments were made as follows:

- Spacecraft complete V14-000002-21 (DD Foim 250 CF66-51968, 9 September 66).
This form confirms shipment of the total spacecraft and the spacecraft data package.

- LES - V15-000002-221 (DD Yorm 250 CF66-51886, 22 July 1966).

- CM - V16-000002-191 (DD Form 250, CF66-51922, 1, 19 August 66; 2, 25 August
60; 3. 27 September 66).

- SM - V17-000002:131 (DD Form 250, CF66-51898, 8 August 66).

Two revisions were made to the original (‘.omm:md Module (CM) DD Form 250 (Ref-
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crence 6-27). The first (original) DD 250 did not reflect the true status of the Command
Module in that it did not include all of ine actual part shertages nor did it list the equip-
ment removed to facilitate shipment. To correct the status of the Command Meodule,
the second CM DD Form 250 was written.

After shipment, additional dis¢repancies were discovered in the **as shipped’’ hardware
configuration status. Additional shortages, Field Installation Items (FOI), equipment re-
fmovals, Government Furnished Equipment installed on the CM or accompanying the
shipment, and additional items of loose equipment were discovered. The third CM DD 250
was written to correct the status of the Command Module. In addition, the contents of
third DD 250 were rearranged to provide a document which was easier to read and under-
stand.

Those CARR items requiring Downey action which were not completed at NAA-Down-
¢y, were transferred to KSC, Cape Kennedy, on the DD Form 250 (Reference 6-27).
(2) Certificate of Flight Worthiness ( COFW)

A COFW was initiated in accordance with Apollo Program Directive No. 6 for S/C

012 on August 24, 1966, at NAA-Downey. This was endorsement one and.is included as Ref-
crence 6-17.

d. Design Certification Review (DCR)

The initial phase of the DCR was conducted for the Apollo 204 mission in accordance with
the requirements of Apollo Program Directive (APD) No. 7 (Reference 6-18) during the period
September 21.98, 1966, and concluded on October 7,.1966. The. results of this phase of the DCR
are documented in the attachment to an Apollo Program Director’s letter dated October 12, 1966
(Reference 6-30). The Apollo Design Certification Board was chaired by the Associate Administrator
for Manned Space Flight and the Board Members were as follows:

Dircctor, NASA Manned Spacecraft Center

Dircctor, NASA Marshall Space Flight Center

Director, NASA Kennedy Space Center

Presentations on the spacecraft were made to the Board jointly by NASA-Houston and NAA-
Downey personnel. In addition, a memorandum for Design Certification Board (Reference 6-31

-sample) was submitted for the Board's consideration, certifying with contingencies the spacecraft

for a manned mission. These memorandums were signed by the NASA-Houston Subsystem Mana-
gers and NAA-Downey Design Engineers.

There were a total of 89 action items resulting from the Board’s review. In addition, each of °

the thres Apollo Program Managers developed a Certification. Contingency List and they are also
included as Minutes. These Contingency Lists contain a total of 20 action items.

Action items resulting from all aspects of the review are as follows:

Launch Vehicle . 29 (No. 11 combined with No. 19)
Launch Complex ‘ - 10 (41 through 49 have no action)
Spacecraft - 38
Other - 12

Launch Vehicle Program

Manager's Contingency

List -5

Spacecraft Program

Manager's Contingency

List -8

L.aunch Complex Program

Manager's Contingency

List -7
TOTAL - 109
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On Octaber 7, 1966, the Design Certification Board issued the AS-204 Design Certification
Document (Reference 6:30, Attachment) which certified the design of the Spacé Vehicle for flight
worthiness and manned safety and the c¢apability of the Mission Support to support a manned
mission contingent upon satisfactory resolution of the qualifications, .tests, investigations and action
items listed in attachments to the Design Certification Document.

The action close out processes continued from October 7 through December 20, 1966, however,.

during this period the Apollo Program Director made a decision to conduct a Recertification Re-
view to be conducted during the month of December 1966. This action was deemed necessary in
view of the large number of action items resulting from the initial review, with many remaining
open. The selected date of December 21, 1966, for this second review was influenced by a slippage
in the launch schedule ¢aused by thé delay in completion of the Environmental Control Sub-system
water boiler test at the AiResearch Corporation to correct a previously identified deficiency wherein
the water boiléer became contaminated and blockéd fluid flow (Reference 6-30, Attachment II,
item 5.d.).

The status of action items as of December 20, 1966, is contained in the Apollo Program Dir-
ector's report (Reference. 6-32) on.that date to the DCR Board Chairman. There were 14 items
with incomplete responses and 9 to be closed prior to the FRR. .The status as of January 27,
1967, as reported to the Apollo 204 Review Board on March 17, 1967 (Reference 6-33, shows
66 items closed, 4 not required for certification, 2 to be closed out at the AS-204 FRR, 4 with
incomplete response and 13 with closure pending the Apollo Program Director’s concurrence. There
were no new action items as a result .of the December 21, 1966 mecting. The updated Action
Item Synopsis sheets are included in the Apollo Program Director’s status report (Reference 6-32)
and appropriately marked to indicate the status as of January 27, 1967.

e. Flight Readiness Review (FRR)

The Office of Manned Space Flight, Washington, D.C., had planned to conduct a two-part
Flight Readiness Review for S/C 012 with the purpose as:

Part I - To determine that the space vehicle hardware and launch complex are ready to
commence the mission period.

Part 1I - To determine the rcadiness of the operational clements for a manned space flight.

Part 1 would have been conducted by the Apollo Program Director; Part I1 by the Mission
Director. The FRR is defined in Apollo Program Directive No. 8 OReference 6-19). The FRR
would have been held approximately two weeks prior to launch.

MSC, Houston, in conjunction with KSC - Cape Kennedy, would have conducted a Pre:
Flight Readiness Review (Pre-FRR) at KSC - Cape Kennedy approximately 3 days prior to Part
I of the FRR. Upon completion of the Pre-FRR, a NAA prepared report would have been sub-
mitted to the Program and Mission Directors along with the Apollo Spacecraft Program Mana-
ger's report. The Apollo Spacecraft Program Manager would have orally summarized these reports
at the FRR and provided an update of thé spacecraft chéckout, failure analysis and qualification
status, implementation of Pre-FRR action it¢ms and DCR action items.

The basic objective othe Pre-FRR is to evaluate the readinuss of the spacecraft, GSE hardware
and ACE hardwarc to achieve the specified mission as docuraented in the MSC, Houston FRR
Procedure (Reference 6-34). Specifically the objectives are to:

- Evaluate all work accomplished subsequent to the delivery of the spacecraft to KSC.

- Determine the status of the hardware with respect to all waivers, deviations, discrepancies,
shortages, unresolved checkout problems, generic and spacecraft failures, limited life components,
configuration changes, uncontrolled parts, and open work.

- Determine qualification/certification status of spacecraft hardware, including evaluation of
test versus flight hardware differences.

- Detérmine the flight readiness and deégree of engineering confidence in the reliability of the
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hardware at the point in time of the review. (
- Specify action to be accomplished as a result of the review.
. Release the hardware for final launch preparations.

The Pre-FRR review board consists of:
Chairman - Apollo Spacecraft Program Manager, or his designated appointee.
Members - Representative from Enginecring and Development Directorate, MSC-Houston.
- Representative from the Flight Operations Directorate, MSC - Houston. -
. Representative from the Flight Crew Operations Directorate, MSC - Houston. %
. Representative from the Flight Safety Office, MSC - Houston
. Representative from the Medical Research and Operations Directorate, MSC-Houston.
. Representative from the Office of the Director, Plans, Programs, and Resources, KSC -
Cape Kennedy. ‘ .
. Representative from the Office of Assistant Director for Spacecraft Operations, KSC-Cape i
Kennedy. ‘
Secretary - Representative from the Reliability, Quality and Test Division, MSC - Houston.

The Pre-FRR report (Reférence 6-35) was completed by NAA on January 27, 1967,
b however. fifteen (15) preliminary copies were delivered to MSC - Houston on January 25, 1967.
The original masters were impounded on .January 27, 1967, after the S/C 012 accident. With
the Apollo 204 Review Board’s approval, copies of the original masters of the Pre-FRR report
were made and one copy delivered to the Apollo 204 Review Board Legal Counsel.

All hardware problems in the Pre-FRR report (Reference 6-35) were reviewed to deter-
mine which problems may have been related to the accident. These problems are listed in below
along with the action taken:

. During Downey and KSC checkout of S/C 012, two inverters experienced **moly-Block™ :

_ & transistor failures. These failures cast suspicion on the conclusiveness of the “Moly-Block’ tran-

' ‘ sistor fix for a prior overheating problem. Analysis of the problem revealed no design inadequacies
but did show the need for improved screening techniques of the transistors. Such techniques were
developed and imposed on the transistors installed in S/C 012.

Action - Inverters to be removed from S$/C 012 and analyzed per Review Board Action Items
0041, 0123, 0153, and 0182. »

. The Environmental Centrol System, in particular the Environmental Control Unit (ECU),
has experienced several significant problems that had impact on S/C 012. The majority of these
problems occurred in qualification testing. The most serious problem was that the water evaporator.
(water boiler) blocked and would not accept. water for evaporation to cool the water/glycol. This
problem was eliminated by redesign of the distribution plates and making a filter change. With.
these and other changes incorporated, the ECU has successfully completed qualification testing.
All of these changes were implemented on S/C 012

Action - ECU to be analyzed per. Review Board Action Items 0097, 0102, 0168.

- During the Combined Systems Test at Downey, several caution and warning light indications
could not be verified. Troubleshooting isolated the problem to an open circuit within terminal
block assembly No. 1 behind the Main Display Console (MDC) C&W Panel No. 11. An. x-ray
examination of the matrix terminal block assembly (TB-1) revealed seven pins not proerly inserted.
The pin insertions in the remaining 31 similar TB assemblies installed in the S/C wére examin-

— ed. This examination revealed nine additional discrepant terminal block assemblies.
Action - Terminal Blocks to be analyzed per. Review Board Action Items 0160, 0161, 0153.
. Several spacecraft electrical wire harness assemblies were saturated with water-glycol during
KSC Checkout Operations. Subsequent investigations have proven that this solution in spacecraft
wiring and connectors will support_electrolytic corrosion particularly in the presence of a polarizing
electric potential. :
Action - Wire harness assemblics to be analyzed per Review Board Action Items 0160, 0161.
. Analysis of shiclded and unshielded Environmental Control Unit (ECU) electrical harnesses
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indicated that numerous connectors were improperly potted. S/C 012 was retrofitted with cables
using ML wire and larger backshells. All of these cables have had dielectric testing. These cables
have been tested undeér a corrosive contaminant oxygen and humidity environment and have satis-
factorily passed the minimum acceptable insulation resistance requirerent. The ECU with these
new cable assemblies was installed in §/C 012.

Action - ECU electrical harnesses to be analyzed per Review Board Action Items 0161, 0168.

- Floodlights: Problems which occurred in §/C checkout, characterized by abrupt loss of light
output and blowing of internal fuses, were traced to susceptibility to line transients within the flood-
light power converter circuit. Circuit design and component ¢hanges were made to improve tran-
sient susceptibility margin, and units have since been subjected to a more rigorous acceptance test.

Action - Floodlights were analyzed per Review Board Action Item 0169 and it was determined
the floodlights were not an initiator or propagator of the fire.

- Bio-Med parameter CJ0002 (Respiration) decreased in level when either crew member pressed
Push to Talk (PTT) switch. Modulation was also present when crewman spoke.

Action - Bio-Med harness and Medical Data Acquisition System to be analyzer per Review
Board Action ltems 0155, 0156, 0165.

- Flexible Polyurethane Foam (FPF). The FPF has failed in the flammability test per MAO115- .
008 whceh requires no flame at 400°F in 02. This foam is used in Crew .Systems Design and Sup-
port, ECU, ECS, and T¢lecommunications.

Action - The FPF is discussed and future corrective action is outlined in the final report of
Panel 8 - section C.8.b. Corrective action is to use a substitute, nonflammable material in future
spacecraft.

”

The Apollo Spacecraft Program Manager’s FRR report was approximately 60 percent com-
plete at the time of the S/C 012 accident, but had not been reviewed by the Manager. The .
existing sections of the report were reviewed to determine if any problems discussed could be re- C
lated to the accident. The following problems were a result of this review and are in addition to
the problems discussed from the Pre-FRR report.

- Polyurethane foam is used as potting in the Electronic Control Assembly (ECA). This pott-
ing includes and surrounds printed circuit boards and electronic components. Polyurethane foam
gives off a flammable gas at elevated temperatures. These units are installed in the crew compart-
ment and are therefore exposed to an oxygen énvironment. . :

Action - The polyurethane foam is discussed in the final report of Panel 8 - Section C.8.b.
Corrective action is to use a substitute, nonflammable materia) .n future spacecraft. . )

. As the result of recent flammability tests, the Uralane Foam 577-1 was found to fail the
flammability tests below 400°F. If this foam were used in close proximity to components whose
normal or overload condition could reach eéxcessive.temperature, a fire could be started. Typical
components falling into this category are electrical resistors, ¢apacitors, or malfunctioning diodes.

Action.- Corrective action is to use. a substitute nonflammable material in future spacecraft
as discussed in the final report of Panel 8 - Section C.8.b.

. Of the approximately 1300 nonmetallic materials identified as used in the Command Mod-
ule, NAA has supplied the following status information:

300 Materials do not meet the criteria established by MC999-0058.
350 Materials are acceptable by these same criteria.
650 Materials have no status as to acceptability.

Due to the type of information, i.c., material lists, bill of materials, etc. used by NAA to.
compile the material usage list, exact location and amount used is not available in the majority [
of the cases. Such information is obtainable only by drawing review. This activity .is not planned v
by NAA. In addition, subcontractor compliance has not been either imposed or obtained in all :
cases. Dué to this lack of information, an. engineering decision cannot be made on whether a 1
serious problem does or docs not exist nor can an assessment be made on the effect on the re- '
liability from a toxicity and flammability standpoint. It is estimated at this time that the identi:
fication of the nonmetallic materials is approximately 85-90 percent complete.

Action - Corrective action is outlined in the final report of Panel 8 - Section C.8.b.
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INTRODUCTION

This report presents a brief historical narrative

of the prelaunch operations performed on Apollo
Spacecraft 012 at Kennedy Space Center. Each

major test that was accomplished is briefly described
in addition to significant problems and spacecraft

rework required.

For additional clarification, an "as run” bar chart
is ircluded. Charts are also intluded to portray
the relationship of spacecraft testing to scheduled
and non-scheduled work as a résult of design mod-
ifications and discrepancics during the preélaunch

operat ions.
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Apollo Spavecratt 012 prélaunch checkout at Kennedy

Space Cénter was inttiated on August 10, 1967,

with arrival of the Service Module povtion of the
Spaceiratt.  After arrival at the Cape Keunnedy

SKid Strip.. the. Service Module was transported

to the Kennedy Space Center industrial avea ware-
houste for painting. Service Module painting is
normally delayed until arrvival at Kennedy Space
Center to preclude abrasions during shipment. Thé
condition of.the Service Module paint is of coucern
stnce it ts a thermal paint and performs a mission
function it the environmental coutrol of the Service

Module .

With completion of painting, the Service Module
was moved to the Operations & Checkout Building
and installed in a workstand for tustallation of
the Sevvice Propylsion Systém eagtne nozzle plag.
The noessle plug was installed in prepavation for
accompl ishing leéak and tunctional testing of the

Service Propulsion System.

Atter tnstallation ot the nogzele plug, the Service
Module was moved tuto the adjacent altitude chamber

on August 13, On August 15, the parallel tasks of
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receiving inspection and préparations for Operations

Chéeckout Procedure number 4074 weére initiated.
Receiving inspection is deiayed until this point

is reached.since the required removal of various
pancls for testing provides better visibility to
pertform the inspection. Rece tving iuspection con-
sists ot a visual iuspection 1o Jhieek the Mas

; received ' condition of. the vchicle for poussible
damage incurrved during ghipment. Operations Check=
out Procedure 4074 is a leak and tunctional test

of the Scrvice Module Propulsion System to verify
the pressu integrity and functional operation
prior to mating with the Launch Vehicle on the
launch complex. The actual performance of Opera-
tions Checkout Provedure 4074 was started on August

17 and cotinued throush August 27.

In parallel with Operations Checkout Proccdure
4074. a Screvice Module radiator reflectivity test
was accompl ished per Operations ChecRout Procedurc
5116. This test confirfis the capability of .the
vadiators in the Service Module to remove the heat

generated by the Spaccecraft systems. In addition to

e

L _
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the accomplishment of thésé.two parallel tasks,
two design modifications weré incorporated and
five. discrepant conditions were repaired on the

Service Module during tIis time period.

The Command Module portion of Spacecraft 012 arrived
at Keunedy Spacc Center on the 26th of August,

three weeks after arrival of the Service Module.

The Command Module was trausported dircctly to

the Pyrotechnic Installation Building for weight

and balance and Launch Escape System thrust vector
alignment checks. Command Module weight and balance
cheeks arc pertormed to determine the weight and
center of gravity of the spaccceraft. Launch Escape
System thrust vector alignment consists of optically
ascertaining the proper alignment of the Launch
Escape System rocket cngine nozzles with respect

to the centerliné of the CM aftér mating the Launch
Escape System towér to the Command Module. With

the completion of these two tasks, the Launch Escapé
System tower was removed from thé Command Module

and returned to storage to awafit reinstallation
during tinal preparations for launch at the launch

comples.
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The Command Module was removed from the Pyroteéchnic
Ianstallation Building and transportéd to the Opera-
tions & Checkout Building altitude chamber on August
29 for mating with t ¢ Service Mod:le. The .Command
and Service Module mating operation was started

on the 30th of August and required 64 hours to com-
plete. Command and Scrvice .Module mating normally
requires 16 hours. In this instance, the mechanical
hardware utilized to attach the Command Module to
the Service Modulec.was of a new design and proved

to be difficult to adjust with relation to the
Command Module aft heat shield interface. Previous
cxperience was not available since factory checkout
plans did not require final installation of the aft
heat shield prior to factory Command and Service
Moduie mating. In addition, information (strain
guage calibration curves) required to ascertain

when the proper tension adjustment between the Com-
mand Module and Service Module was achieved. had
inadvertantly not been shipped from the factory with
the spacecraft, and vas subsequently lost. Completion
of mating was declayed until calibration curves could

be geonerated locally.

After ¢ mpletion ot Command and Service Module mating,
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a receiving inspegtion was performed on the Command
Module. With completion of receiving inspectiom,
the accumulation of requived design changes, and
repair of discrepant conditions was such that a
fifteen-day, "no test™ o work period was initiated.
The spaceceraft had arraived with 113 approved, but
unincorporated design changes (FO's). During this
period, thirvteen major system design changes (MCR's.,
Master Change Record) weve incorporated. the majority
nf which were wiring modifications. In addition,
various removal and repair and rework activities
were conducted.  The incorporation of known modifi-
cations and repairs at this point in time was re-
quired prior to procecding tnto Opeorations Checkout
Procedure 0035, Combined Systems Testing, since ro-
work of this nature .and scope could invalidate the
test . The objeetive ot the combined systems test

is to determine that all spaccaraft systems pertorm
properly and that ne incompatibilities or inter-

forences oxist between systoms.

On September 15, the Combined Systems Test was com-
menced and continucd until September 17 when testing

was stopped in ovder to determine the cause of two

major matfunctions in the spacceceraft Caution and
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Warning System and Reaction Control System respectively.
fnvestigation revealed that scveral pins within a
Matrix electrical.conncctor (TBI) on the caution and
warning main display pancl n the Command Module

cabin had not been completely inscrted during manu-
facturing. This resulted in a lack of clectrical
continuity. As a precautionary measure. scven cabin
display .pancls were removed from the spacecratt and
x-raycd to determine if a similar discrepancy cxisted
on other Matrix electrical conncctors. This activity
required two days to accomplish. The Reaction Con=.
trol System malfunction was determined to be two

badly bent pins in an electrical connector resulting
in.a short circuit to ground. On September 19, Opera=
tions Checkout Procedure 0035 was again started and
was completed on September 23: however, some additional
unresolved malfunctions had bccn detected. At this
point, spacecraft testing was discontinucd for an
cight-day period to resolve and repair the known mal=
functions. In addivion, this time period was utilized
for various mechanical work and incorporation of two

design changes.

With vrelation to the detected malfunctions, improper
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BN operation ol the tuel cell water-glyeol coolaot sys- % ;
. H
tem was determined to be blockage ot tluid flow due 4 ;
: 3
to installation of a blind (ho hole) Voishan scal 3
k
]
in a system line.  Alter scal replacement, the sys= )
M 1
¥
tem was.purged, drawed, and veserviced.,  Other malfunce- N
tions repaired during this poriond included replacement ‘ !
s
of an oxygen supply valve and resolution o! problens ]

in.the Telemetry and Guidance and Navigation systems.
Also during this work period, a lcak developed in the
Environmental Control System watcr-glycol loop due to

a faulty soldceved joint behind the Display Electronic

Control Unit. This was =ubscquently repaired.

One area of considerable trouble during this time
perrod was the crew couches which had been removed
from the spacecratt for extensive mechanical- rework,

Some twelve scparate majgor discrepancies had been
detected and required factory design engineering .

pursonnc L to travel t Kennedy Space Center to assist

in the resolution of design deficiencies.,

On October 1, spaceeratt testing was reinitiated for
a one-day period to demonsirate that the previous

cleetrical maltunctions had been properly resolved
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\ and repaired. At completion of this one-day period
of testing. the Combined Systems Test was considered

satisfactorily completed and was accepted.

On October 2, a work perind was started for the purpose
of preparing the Spacecraft for Operations Checkout
Procedure 0034, Altitude Chamber Testing. This test
involves testing the.spacecraft under simulated alt-
itude conditions with the flight crew onboard. Prepara-
tion for the altitude test included a leak test to
verify pressure integrity of the spacecraft .cabin, .
various crew equipment installations, flushing and
servicing the environmental control water system, and -
the continued reservicing of the fuel cell water-glycol
system. During rescrvicing of the fuel cell water-glycol
sysiem..additional leaks wera detected and repaired.

During the cabin leak test, improper operation of a

é cabin relief valve was detected. This unit was removed

> and replaced and the test satisfactorily completed.
Also during this work period. a design modification was

= incorporated.. which provided the flight crew with addi-

tional mechanical leverage to open the spacecraft hatch.
With completion of a crew equipment stowage exercise o

by the flight crew, the spacecraft was considered ready
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for the Altitude Chamber Test.

On October 10. the Altitude Chamber Test was started.
This test consists of a sca level run,. an unmanned

run “"at altitude”. and two maaned tests, or runs.

"at altitude'". The sea level run consists of testing
all systems in a mission secquence to ascertain that
systems perform properly and cvents .occur at the correct
point in time with relation to the planned flight. “he
flight crew participates as an .intecgral part of the
test. The unmanned run "at altitude" is accomplished
— to assurc the capability of the .spacecraft life support
systems to sustain the flight crew "at altitude" prior

to attempting the mauncd runs. Finally, the manned

altitude runs (one for the primc crew and one for the
. backup crew) are for the purposc of evaluating the

spacecraft systems operation at altitude: compatibility 1
of spacecraft and crew under altitude conditions; and
capability of the crew to perform various tasks with

the crew stowed cquipment.

During the seca level portion of the Altitude .Chamber
Test, a malfunction was detected in the spacecraft
abort system. Investigatiou revealed thrce bent pins

in the « leetrical umbilical connector betwecen the Command
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Module and Service Module. This problem was corrected

and the sca level run was successiully completed on -

October 13. During the followihg two days, the -

mamicd run at altitude was <atisfactorily completed.

A gty

With complction of the unhmanned 1run, preparation for

the initial manned run was initiated. This preparation
congisted .of servicing the spacecraf{t enviroanmental con=
trol system with potable water;.liquid oxygen loading,
and fuel. cell activation. These tasks were completed

on October 17. On the folloving day the manned run

was initiated and continued until a spacecraft electrical
power system inverter failed during pump down of the
altitude chamber. After replacement of the inverter,
testing was again resumed and the run completed on

the tollowing day, October 19, with one equipment mal-

function, failure of a spacecraft primary oxygen regulator.

Determination of the cause of the regulator failure
proceeded with removal of the regulator from the space-
craft and subsecquent disassembly of the unit. Disassembly
of the unit and further investigation revealed a design

deficicncy cxisted in the regulator,
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While awaiting a rcdesign decision on the spacecraft
oxygen regulator, various miscellancous spacecraft

work itcms were. accomplished such as replacement of

all spacecraft circuit intoropters (improved design),
additional x-rays ot Matris (»unectors, cte. On October
27 a decision was made to remove the Environmental Con-
trol Unit from the spaceceratt and returu to the factory

for incorporation ol a design change to the water boiler.

Meanwhile. a Spagecraft 017 Service Module propecllant
tank had ruptured during factory checkout at Downey,
California. In view of the tank failure at the factory,
it was deccided to conduct some special testing on the
Spacecraft 012 tanks at the Kennedy Space Center. In
order tn proceed with the Service Module special tank
test and continue work on the Command Module in parallel,
the Command and Service \odules werc demated on October
29, The Command Vodule was moved out of the Altitude
Chambcr and tnstalled in the adjacent integrated work
stand and removal of the Envirvonmental Control Unit

was started.  The Service Module remained in the alti-.
tude Chamber and prepavation tor removal of the Service
Propulsion System propellant tanks was initiated. The

rationate behiind vemoval of the taunks prior to testing
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was to prevent destruction of the Service Module in
the event a taunk. rupture occurrcd similar to the Space-

craft 017 failure during factory checkout,

On November 2, removal of t'« Service Module propellant
tanks was completed and the tanks were transported to
Launch Complex 16 at Cape Kcnnedy tor special pressure
testing. During pressure testing, the tanks were ser-.
viced with liquid Freon to reduce the hazardous aspect
of the test. Complex 16 is a remote area approved for
hazardous testing. Tank testing was successfully com=-
pleted on November 7.and on the following day the tanks
were returned to the Operations & Checkout Building.

By November 11, tank installation in the Service Module
was complete. The following two days werc utilized

_ to incorporate an engineering modification on the Ser-

vice Module propulsion fuecl tank plumbing.

On November 13, the Service Module was transported to
Launch Complex 16 at Cipc Keunedy tor Scfvice Propul-
sion Systcm preossure tesiing. This was necessary to
reestablish overall system confidence at operational
pressurc after the tanks had been rcinstalled in the

Service Vodul« —————

ENCLOSURE 6.7
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Pressure testing on the Seérvice Module was completed
on November 16 and the Scrvice Module was returned
and reinstalled in the Qperations & Checkout Budilding
altitude chamber.  Two dav- »f preparation and work
tollowed and on November s, the Scervice Module was

ready for mating with the Command Module.

[n parallel with the previously described Service
Module activity., work had been progressing on the
Command Module in the Operatirons & Checkout Building
tutegirated workstand.  The Eavivonmental Control Unit
had been removed and returned to the factory tor mod-
ttication.  Oun Novembor B, a new conttguration Environ-
mental Control Unit was received and anstatlation- into
the Spaceceratt was started.  Installation was complete
on November 12 and a leak and functional test on the

svstem was mnrtiated.  This was completed on Novembor 18,

In additional to the Environmental Control Untt activity
desceribod above . other tosting bad prococded on the
Commaund Module . A rcaction Control System leak and
tunctional test had beon pertormed per Operations
Checkaaut Procedure 40700 This test would normally

have been pevtormod at the Launch comples as a portion

of Operatims Chiockout Procodure 000560 However,

ENCLOSURE 6-7
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since the capability to periorm the test existed in
the Operations & Checkout Building and time was avail-
able, the test was pertormed to alleviate testing and.
provide additional continuencs time on the launch com-
plex. It is noted that the Reaction Control System

Test pertormed is only a small portion of the Operations
Checkout Procedure0005 that was utilized, and only the
Reaction Control System portion was performed. In
addition to the Reaction Control System Test, a calibra-
tion test on the Guidance and Navigation System was

performed at this time as a normal periodic requiremcnt.

Concurrent with preparation of the Service Module for
mating, the Command Modulc vas moved trom the Operations
& Checkout integrated workstand into the adjacent
altitude chamber and mated to the Service Module on
Novembker 19. Wwith complction »of Command and.Service
Module mating, preparation for continuation of the
manned altitude chamber test (sccond manned run for

backup crew) was started. On November 25, a ncw con-

figuration spacecratt axygen regulator was installed.

On November 29, scrvicing of the Fnvironmental

ENCLOSURE 6.7
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Control System wateT and water-glycol systems had becn
completed and power was. applied to the spacecraft. in
pfeparation.for the manned altitude run. Dur ing powvwesup
of thé spacecraft. evidence (a few drops) of. water=
glycol was observed on the spncecfaft cabin floor

under the aft right hand corner of the newly installed

Environmental Control Unit. Three days of investiga=-

tion failed to positively lccate the source of the leakage.

On December 3, a decision was made to remove the Environ-
mental Control Unit and. return. it to the factory for
further investigation and location of the source of

leakage .

While awaiting return of the Environmental Control Unit
from the factory, 2 reverification test was performed

on two components (check valves) of the Reaction Con-

trol System. These units had failed during the previously
described Reaction Control Systen leak and functional

test and had been replaced. Also during this time period
an additional leak vas detected at .a supply line soldér
joint (lower equipment bay) in the Environmental Control

System water-glycol system.

on December 14, the Environmental Control Unit was

returned tn Kennedy Space Center from the factory.

_ _ . L
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Extensive testing on the unit at thé factory had

hot contirmed any leakage associated with the unit.
Afteér Environmental Control Unit installation was
completed, the Environmental. ( introl System was ser-
viced. and again an indication (a few drops) of water-
glycol leakage was observed on the cabin floor under

the aft right hand corner of the Environmental Control
Unit. At this time extensive efforts werc made to
locate the source of the leak, but were .unsuccessful.

No leéakage was ever noted or observed at this same.
location apart irom the servicing operation. It was
assumed that the leakage condition was due to a dynanic
action by "0" ring seals and/or other seals as a result
of prolonged vacuum during servicing operations and

thus would not occur except during servicing. A decision
was made to proceed with testing and continue to observe

this condition.

Reverification testing of the Environmental Control
System was successfully completed on December 20. The
crew couches were installed on December 21 and the
environmental control water system serviced the follow-
ing day. The crew couches had been removed fnr access
to remove and reinstall the Envirommental Control Unit.

Preparati s for continuing the nltitude chamber test

__ _ _ _ _ NP L _ e S _
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vere ¢continued uniil December 24 when work was dis-

continued for the Christmas holiday.

On December 27 and 28, .the¢ sca level and. unmanned
portions of the altitude chamber test were successfully
completed. Although these tests had been previously
completed, they were repeated to establish confidence
for the manned run since a significant amount of space-
craft rework had been accomplished. On December 29 and
30, the second manned altitude run with the backup

crew participating was performed and all test objectives
were met. It is noted that the final manned run was
very successful with all spacecraft systems functioning
normally. At the post test debriefing, the backup
flight crew expressed their complete satisfaction with

the condition and performance of the spacecraft.

After completion of the altitude chamber test, the
environmental control water and liquid oxygen systems
were deserviced and the spacecraft was.rémoved from the
altitude chamber and placed in an adjacént workstand on
January 3. The Service Propulsion System nozzle exten-
sion was installed and leak checked on the following day.
On January 4, the spacecraft was mated to the spacecraft

adapter and installation of ordnance devices was started.

e i { ot ot s -+ A =
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On January 6, the spacecraft was moved to the launch

complex and mechanically mated to the launch vehicle.

After mechanical mate with tne launch vehicle,. ground
support equipment was conne ¢ ted in preparation for
the spacecraft Integrated.Systems Test, Operations

Checkout Procedure 0003.

The basic objectives of this test are to verify that
spacecraft electrical systems are compatible with

the launch complex and ground support equipment prior
to electrically mating the spacecraft to the .launch

vehicle and performing overall space vehicle testing.

Test preparations were completed on January 11 and the
spacecraft was powered up for the integrated systems
test on the following day. This test was completed on
Januwary 14. The Launch Escape System tower was mated
to the spacecraft on the following day and preparation
for the cryogenic lvading test, Operations Checkout

Procedure 4736 was started.

The cryogenic loadingtest involves servicing the space-
craft liquid oxygen and liquid hydrogen systems. The

basic objective is to assure that servicing can be

ENCLOSURE 6-7
D-6-52

B i el W S el AN

R e




ST -

i~ -19-.

! performed and that no incompatibilities exist between

the spacecraft and ground support equipment. This

test. also provides early verification of the test

procedure and provides practice for the. servicing

exercise to be repeated later during critical portions
ot the launch countdown. The cryogenic loading test
was completed successfully on January 17 and the

spacecraft was deserviced.

With completion of the cryogenic loading test, the

spacecraft was electrically mated to the launch

s

vehicle. Verification that proper electrical counection
had been made was verified by performing Operations.
Checkout Procedure 0004. This test was completed on

January 18.

At this point the sSpacecraft was powered down for a
one-day work period. Power had been applied to the
spacecraft since the initial launch coﬂplex test was
started (except during launch eéscape tower installation):
as a result, various minor work items had accumulated,
the majority of which were configuring the interior

of the cabin for flight. In addition, detailed study

of test results (data) from tae spacecraft Integrated

ENTCLOSURE 6-7
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System Test had indicated possible malfunctioning

equipment in the .guidance and navigation inertial
measurement unit and the stabilization and control
system. Further investigati ot these two possible
problems were continued during this period. The
Inertial Measuring Unit (platiorm) was determined to
be acceptable. The Yaw Electronic Conirol Assembly of
the Stabilization and Control System was found to .be

unsatisfactory and was replaced at a later date.

On January 20, a decision was made to proceed with a
practice run of the Space Vehicle Overall Test number 1,
Operations ChecKkout Procedure 0006. The run was a
practice run in that it would have to be repeated
since~tﬁe required participation of the Mission Control
Ccnter in Houston, Texas, was not available to support
the test until some ftour days later. The prime objective
of making a practice run was to identify at the earliest
possible time any procedural or hardwnge compatibility
problems. It is notecd that up to this point testing

had involved the spacecraft and launch vehicle individuaily

except for the Electrical Mate Test. The opportunity

to detect overall spacecraft ‘launch vehicle hardware

and. procedural problems had not occurred.

ENCLOSURE 6-7
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It is noted ‘hat since initiation of the tinal manned

altitude chamber test, operations had .proceeded so well

PO O SRy, - N ¥ S O S e

that testing was five days ahead of schedule even after

completion of the overall test No. 1 practice run.

U T ST U

The. objective of the Space Vchicle Overall Test Number 1
(plugs in) is to ascertain proper operation of the

total Space Vehicle (launch vehicle and spacecraft)
during a simulated mission sequence from liftoff to
completion of the spacecraft reentry and recovery phase.
The prantice run was completed successfully on January 20.
On the following day minor work items and repairs were
accomplished with no work scheduled for January 22
(Sunday). On January 23 hinor spacecraft work items

and repairs continued in addition to preparation for

the Houston Mission Control Center Software Integration

Test.

On January 24, the Houston Mission Control Center
Software Integration Test was performed per Operations
Checkout Procedure 0045. This test verifies that the
Houston Mission Control computer programs and equipment
performs properly with relation to the spacecraft.

This test was successtully completed and the following

day the “repeat” run ot the Sparc Vehicle Qverall

Test Number 1 was made with the Houston Mission

ENCLOSURE 6.7
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Control Center participating. The test was completed

and all test objectives met.

At the conclusion of the Space Vehicle Overall Test
Number 1 (plugs in), spacccraft power was left on in
order to perform a detailed system test on the yaw
Electronic Control Assembly and the Guidance and Navigation
System. These systems were suspected of malfunctioning
due to a detailed data review of the Operations Check-
out Procedure 0005, Integrated Systems Test. 1It.was
determined that the yaw Electronic Control Assembly was
defective. The unit was replaced and retested
satisfactorily. The Guidance and Navigation System was
found to be functioning properly. Spacecraft power

was removed and preparation for Space Vehicle Overall
Test Number 2, Operations Checkout Procedure 0021, was

started.

The prime objective of the Space Vehicle Overall Test
Number. 2 is to verify performance of the total space
vehicle during a simulated mission sequence with the
space vehicle as near launch and flight configuration

as possible. This test was initiated on January 27, 1967.
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D-6-56

ST T RATTRTE

%.

-




£5°9-Q
L9 33NSOTONI

s oanl e i - A bt o i s

800-

700-

600

400-
300-
200-

100-

CUMULATIVE ENGINEERING ORDERS

SPACECRAFT 012
(770)
(707
) /
ne
h—-m !
[
oc
(=]
2 ~ /
K
2 /
2 TOTAL RELEASED TOTAL COMPLETED
- )
" /
o
of
[TV ]
]
|2 /
-
z / / __/
" COMMAND MODULE
ARRIVED KS$C
©(8/26/66) °
0 20 40 60 80 100 160 180
8/9 8/29 9/18 10/8 10/28 117 1716 1/27 2/5

DAYS AFTERS/M ARRIVAL




2°9 3ANSOION3

UNCOMPLETED ENGINEERING ORDERS
SPACECRAFT 012
280 ¢
z
o
200 o /
o /
[}
&
160 | O
[
2 \
& \ \ ~
120 % \\
m
80 |
\A
o
w / ™~ (63)
3 COMMAND MODULE
40 +zZ -
ARRIVED KSC
(8/26/66)
20
0 20 : 40 60 80 100 120 140 160 180
8/9 8/29 9/18 10/8 10/28 N/ 12/7 12/27 116 1/27 2/5
DAYS AFTER S/M ARRIVAL

.

-

B R T e et

T



AVAIYYY W/S 4314V SAva

S/T LZ/1 91/1 Lz/e (744 /11 8z/01L 8/01 81/6 . 6Z/8 o\w.

081 091 orL (1741 001 08 09 oy (174 0 |
{ | 0
[
| )
1 m or
; 3 V1™ _
. |
: ~0
u-r‘ — E
n. (74 | & 3 _
m 0
AN g °
|9 ]
— o9t &

|

00z

<
<
N3d0 SQ¥0J3Y 40 ¥IGWNN

ore

08z

Z10 1L4vdD33VdS
SAMVNDS Y0DIAY ADNVIIUISIA ANV
SQY0I3Y AINVLIYDSIA NIdO TViOoL




- ppd e
2 & A e ¢ ALY, P

CUMULATIVE TOTAL DISCREPANCY RECORDS
AND DISCREPANCY RECORD SQUAWKS
SPACECRAFT 012

200 ' ]

i /(2331)
’ 2200 " /,/;(2282):
| 0 /_/
1800 |— | A
‘ TOTAL RECORDS / CLOSED RECORDS
1600 |-2 , ;
[ 4 ,
S | ,/
m 1400 | - | )
o : w /
& 2 1200 S
[
o ” ) w
m g g /
* 1000 |3

| 800 } l /1/ / '
600 - / / |
/

I

|
|

|

!

|

]

|

|

| ! }
i }
|

|

T

I

|

I

}

|

]

|

i

|

. 400 /
200 y | —
0 20 40 60 80 100 120 140 160 180 ;
8/9 8/29 9/18 10/8 10/28 11/17 12/7 12/27 1716 1/27 2/5 3

P N et et et el e e e 2




1994Q
L9 38NSOTTONI

dea -
¥

AUGUST - 1965 SEPTEMBER - 1966
10 12 14 16 18 20 22 24 26 28 30 |1 3 5 7 9 1N 13 15
M . ARRIVAL & MOVE TO WAREHOUSE

PAINT SM IN WAREHOUSE
MOVE T0 WORKSTAND IN O&C BUILDING, INST. SPS. NOZZLE PLUG
MOVE TO ALTITUDE CHAMBER

PREP FOR SPS LEAK & FUNCT. TEST
- SPS LEAK & FUNCT. TEST

MOD & WORK PERIOD, PREP FOR OCP K 0035

DEMATE LES AND MOVE TO O&C BUILDING
THRUST VECTOR ALIGNMENT

WEIGHT & BALANCE CHECKS

CM ARRIVAL AND MOVE TO PIB

NOTES:
I NORMALLY EXPECTED TESTING AND WORK. -

m ABNORMAL TESTING, WORK, AND MODIFICATIONS.




99Q
L°9 3¥NSOTONI

SEPTEMBER - 1966

OCTOBER - 1966

21 23

s | COMBINED SYSTEMS TEST. OCP K 0035
POWER DOWN. REPAIR MATRIX CONNECTOR
MOD. & WORK PERIOD

MOD. & WORK PERIOD, PREP FOR OCP K 0034

.. REVERIFICATION TEST, COMPLETE OCP K 0035
sea Lever run, oc k 003 [ Sl
POWER DOWN, REPAIR CM/SM SEP. SIG.

PREP FOR UNMANNED RUN
UNMANNED RUN, OCK K 0034

PREP FOR MANNED RUN, H,0 + LOj SERVICING
' MANNED RUN, OCP K 0034
POYiR DOWN, REPLACE INVERTER
02 REG INVEST!GATION‘, MOD. & WORK PERIOD

~

222

-

A e e Toome

i hf ek

-

S LT N RS TRE UL S SRR AR Y




£9-9:Q
L9 JUNSOTIONI

OCTOBER - 1966

NOVEMBER - 1966

LEAK

2 25 27 0¥ Hn|2 4 6 8 W 12 14 16 18 20 2 24 26 28 30
™ %MOVE TO WORKSTAND
| PURGE & EVACUATE ECS, PREP FOR ECU INST.
] INST ECU, LEAK & FUNCT. CHECK
' 4 ECU REMOVED ECS SERVICING, ECS LEAK & FUNCT.
T CHECK
‘ RCS LEAK & FUNCT. TEST
G & NPIPA TEST
Z MOVE TO ALT. CHAMBER
MATE CM/SM
INVESTIGATE & REPAIR 02
AIR IN WATER GLYCOL SYS-RESERVICE
csm 2727 0, REG. INVESTIGATION, MOD & WORK

§ MZ DEMATE CM /SM

SPECIAL SPS TANK TEST AT LC 16

' PREP TO REMOVE ECU
NEW DESIGN 02 REG. INST.

PREP & REMOVE SM SPS TANKSS

7777 SM STORAGE IN ALT. CHA.
| “INST. SM SPS TANKS

% SPA TANK PLUMBING MOD.
'PREP FOR MATEWITH CM

-SM SPS TANK OP PRESS TEST AT LC 16

e aa




¥9-9-Q
49 3¥NSOTION]I

I DECEMBER - 1966 ‘

30]'24681012141618202224

I T

SYSTEM VERIFICATION TESTING, OCP K 0034
INVESTIGATE ECU WATER GLYCOL LEAK
REMOVE ECU
ECU LEAK CK AT FACTORY

2070 RCs RETEST ON REPLACED CHECK VALVES

REPAIR WATER GLYCOL LEAK
SERVICE & DESERVICE WATERGLYCOL SYS.
PREP FOR ECU INST. |
INST ECU. 1
ECU FUNCTIONAL TEST
7, SERVICE WATER GLYCOL

2 ECS LEAK & FUNCT. TEST & PREP




§99-Q
"9 3¥NSOTIONI

JANUARY 1967

26 28 11 3 5 7 9 11 13 15 17 19

SEA LEVEL RUN, OCP K 0034

PREP
4 UNMANNED ALTITUDE RUN, OCP K 0034

PREP
, MANNED ALTITUDE RUN, OCP K 0034
PREP FOR MOVE

 MOVE TO WORKSTAND
INST SPS NOZZLE EXTENSION

MOVE & MATE CSM/S/A
INST. ORDNANCE & PREP FOR MOVE T0 OC 34
MOVE TO LC 34.




m

z

g,
)
& =
m
N
~i

JANUARY - 1967 FEBRUARY - 1967

B PRerP FOR OCP K-0005'

INTEGRATED SYSTEMS TEST, OCP K-0005

LES INSTALLATION
CRYOGENIC TANKING TEST, OCP K 4736

CSM/LY ELECTRICAL MATE & EDS TEST, OCP K 0004
-OVERALL TEST NO. 1 (PLUGS IN) OCP K 0006 (DRY RUN)

wivor spacecRAFT work I} [l SOF TWARE INTEGRATION TEST (MCC-H) OCP K 0045
rrer ] .;VERALL__TEST NO. t (PLUGS IN) OCP K 0006
% SPECIAL YAW ECA TEST
HPREP FOR OVERALL TEST NO. 2 (PLUGS OUT)

’ OVERALL TEST NO. 2 (PLUGS IN) OCP K 0021

PR
N




‘ APOLLO SPACECRAFT 012
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INTRODUCTION

This report presents a brief historical narrative of 1 .
the period encompassing final preparation for the .

Space Vehicle Overall Test No. 2 (plugs out), . J /
Operations Checkout Procedure 0021.

The initial portion of the report describes the various
types of operational meetings and procedural methods
used during the period of checkout described. The

final portion of t’he report includes a cronological
l1isting of pertinent events that occurred in preparaticn

for the plugs out test.
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DESCRIPTION OF MEETINGS

Open Items Review

The purpose of an Open Itém Review is to examine all
paperwork that exists at that point in time depicting
work that must be. accomplsihed to.the Spacecraft. and
Ground Support .Equipment. The basic documents utilized
in an Open Item Review are the NAA Spacecraft and
Ground Support Equipment Status Reports. At an Open
Item Review a constraints list is developed which
indicates the work that must be accomplished prior to
proceeding into the next spacecraft test. A test
constraint is defined as that open work item which 1if
not accomplished would interfere with, or prohibit,

the successful completion of a spacecraft test.

Test constraints are normally broken uo into two basic
categories: constraints to powering up, and constraints
to powering down. A constraint to applying power to

the spacecraft busses normally indicates work which.
must be performed that would reaquire modifications
(removal and replacement) of spacecraft and ‘or Ground
Support Fquipment. Judgement is utilized to recognize
hardware availability and work and retest time avail- .

able in subsequent opérations: A constraint to refoving

ENCLOSURE 6-7
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power from the spacécraft busses normally indicates
investigation and retést that should be accomplished
at that point in the test operation but which would

not prohibit the conduct of that test procedure.

Open Item Review Meetings are co-chaired by the NASA
Spacecraft Test Conductor and the NAA Test Project
Engineer. Functional groups represented at an Open

Items Review are as follows:

NAA . NASA
Test Project Engineering Spacecraft Test Conductor
Engineering (S8/C & GSE) Engineering (S/C & GSE)
Cperations Project Engineering (S/C & GSE)
Inspection Operations
Shop Inspection

Service Engineering Flight Crew Representative

Operations Integration

Open Item Reviews are normally conducted several days
prior to a test in order that appropriate time will
be available to work off the identified constraining

items.

At the Open Item Review Meeting, the Spacecraft and
Ground Support Equipment Status Reports are reviewed
and those open items considered to be .constraints for

the forthcoming tést are identified. The identified

ENCLOSURE 4.7
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constraints.are compiled into a single '"constraints
list' and published shortly after thé open item review
meeting, usually within three hours. The constraints
1ist identifies the tasks to be worked by system and
indicates the responsible person to accomplish close-

out of the item.

The constraints list cover sheet identifies the
applicable spacecraft test constrained by the list

and provides for NAA and NASA approval signatures.

Two types of approvals are required. The initial
approval signatures indicate that the list is official
and are obtained prior to distribution of the list.

‘ The. final approval signatures indicate that all constraints
listed have been worked aud closed out. This approval
is obtained just prior to going ''on station" to start
the test. Constraints list apprgvals are provided by
the NAA Test Project Engineer and the NASA Spacecraft

Test Cohductor. k

After completion of the Open Item Review Meeting and
subsequent distribution of the constraints list, new
items of work are continuously assessed by the NAA
o and NASA operations cngineers. As .each new item of

work is released, the operations engineer contacts

the applicable system eugineer to discuss disposition

ENCLOSURE 6.7
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of the item. The system engineer may or may not

proceed to thé spacecraft area at this time and actually
write the disposition. The main objéct of the discussion
i to maintain the operations engineer's knowledge of

new constraints.

Regardless of the previously described discussion
relative to the disposition all new items are added

to the Spacecraft and Ground Support Equipment Status
Reports. New spacecraft work. items are reflected daily
in the form of an addendum to the basic Spacecraft
Status Report utilized at the Open Item Review Meeting.
New ground support equipment work items are. also reflected
in addendums to the Ground Support Equipment Status
Report. These addendums are issued weekly or more
frequently as required by the amount of new items.
Utilization of these status repoqt addendums occurs

in real time and at the daily 0800 Status Meeting and

1430 Scheduling Meeting described below.

It is noted that after initial generation of the
official constraints list, newly identified constraints
become a part of the list in two different manners. If
time permits, a revised constraints list is generated.

In the absence of appropriate time for revision, the

appropriate sheets of the Spacecraft and Ground Support

ENCLOSURE 6-7
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Equipment Status Report addendums are attached to the
original constraints list. The. attached addendum
sheets are marked to indicate the constraining

additional items.

Daily Status Review Meeting

The daily 0800 Status Review Meeting is a general
coordination meeting to review the work accomplished
during the past 24 hours.and to discuss new work items

that any have been generated during that same period

of time. The following personnel attend the 0800 meetings.

NAA NASA
Sr. Test Project Engineer Chief Test Conductor
Asst. Sr. Test Project Engr. Spacecraft Project Engr.
Enginrcering Representative Cperations
GSE Representative GSE Project Engr.
Inspection Inspection
Shop RASPO Representative

Service Engineers

Quality Engineering

Downey Project Eangineering
Logistics

Safety Engineering

Following the 0800 meeting, new work items are scheduled
on the.Working Schedule Planning Sheet by NAA and NASA
Operations personhel. This Planning Sheet is used to

schedule all work that must be accomplished on the space

Support Contractor Representative

e s ew
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craft and projécts three weeks into the future. The
Planning Sheét is updated daily if required and is

used in supplement to the overall spacecraft schedule.
The.Planiiing Sheet is not.an official.document {(not
signed by either NAA or NASA) but is given wide distri-

bution throughout the NAA/NASA Test organizations.

In preparation fer the 0800 Status Meeting, a complete
review of the updated Spacecraft Status Report is
conducted by the NASA and NAA operations engineers.
This review is usually conducted at the spacecraft
where all inspection logs are available to verify the

status report.

Daily Scheduling Mecting

At 1430 each day a scheduling meeting is conducted at
which the spacecraft work schedule for the next 24
hours is pgenerated. Planning Sheets are utilized at
this meeting tor reterence. At the 1430 meeting,

the Spacecratt and Ground Support Feuipment Status

Report addendums are reviewed to determine . if additional

constraining work items exist which should Ye seheduled .

ENCLOSURE 6-7
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for work. The 1430 schedule meeting is attended by the

following personuel:

NAA NASA
Representatives from Représentatives from
) each systén each system
GSE Representatives GSE Representatives
Operations Operations
Quality Engineering NASA MSC Représentative
Safety Represeuntatives Flizht Crew Representative
Inspection Inspection
Downey Project Engineering NASA Headquarters Representative

Support Contractor Representatives and other personnel
as required also attend this meeting to support the

operation.

Note that the individual spacecraft systems are
represented individually at the 1430 Daily Scheduling
Meet ing whercas at.the 0800 meeting an engineering

coordinator is the only engineering represcntative.

Pretest Briefing

A Pretest Brietling i a meeting conducted by the NAA
Test Project Engineer and the NASA Spacecraft Test
Conductor prior to each test to review various agpecets

ol test with other members of the test team. Each

ENCLOSURE 6-7
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systems engineer presents a summary of his particular
system status with relation to state 0f readiness for
the test. Any open itéms (constraints) existing at that
time are identified and anticipated problems associated.
with the closeout of same prior to the test are
discussed. If the test is eminent, a '"Go" is requested
from each system engineer indicating his complete state

of preparedness for the test.

All pertinent operational ground rules for the test

are reviewed and past problems of anh operational

nature are discussed. Specific attention is directed

to any hazardous aspects of the.test and .test discipline.
The method of handling certain paperwork during the

test, such as procedure deviations, is réviewed and

the integration engineér responsible for writing

deviations is identified.

A Bar Chart of the test is also reviewed on a system
by systém basis to briefly review the intent of .the
test and thé mander of accomplishment. The meeting

is normally concluded with an aifinouncément of the "on
station” time and time for initiation of GSE sctup and

spacecratt switch list accomplishment .
¢
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Personnel normally atténding Pretést Briefing are as

) follovws:
NaA NASA 4
Sr. Test Project Engineer . Spacecraft Test Conductor
Test Project Engineér Project Engineer
System Engineeéers: Operations Engineer
Operations Engineers System Engineers
Shop Supervision GSE Enginéering
Quality Control Quality Control
Safety RASPO
Service Engineers Flight Crew Systems
Downey Project Engineer ACE Engineering
GSE Ergineers Flight Crew Reépreésentative

ACE Eny ineering

It is noted that separate preteést briefings are held
for the test team technicians. In this instance only
those operational aspects of the test involving the

techriicians are discussed.

Post Test Debriefing

A Post Test Debriefing is a test téam meeting held
subsequent to a test tor thé purposé of detérmining if
thé test objectives wére mét. The Intérim Discrépancy
Récord (IDR) log is réviewed on a.system by system basis.
Each systcrn onginéer explains any problefms encountéred

during the test, the¢ implication of same, and establishes

- —— S N—
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the post test status of his system.

At the completion of a test, spacec¢raft power is
formally léeft on for troubleshooting if problems have
been eéntountered during the test. In this event, the
post test debriefing is not held until spacecraft power
is removed. It.is also noted that a complete review of
test data is not available at the time of the post test
debriefing and it {s not uncommon for IDRs to be
generated at a later date when a complete data review

is available.

A post test debriéfing concludés with the decision to
perform additional troubleshooting, await further detail
data revicw for analysis, or consider the tést compléte
and proceed into the next test, as the situation warrants.
Personnel normally atteéending post test debriefings are

as follows:

NAA NASA

Sr. Test Project Engineer Spacécraft Test Conductor

Test Projéct Enginéeér Projcct Engineér

Systems Enginéers Systems Ergineers

Opérations Enginéer - ACE Engitecering

Quality Control Quality Control
) GSE Engineers Operations Ehgincering

Downey Projéct Engincer Flight Crew Systems

ACE Engincertng RASPO

Flight Créw Représentative

) Flight Crew (if applicable)

ENCLOSURE 6.7
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CHRONOLOGICAL LISTING

B 1. January 23, 1967, 1030. Open Item Review Meeting for
Operations Checkout Procedures 0006 (Plugs In) and
0021 (Flugs Out). A constraints list was déveloped
with the following open_ itéms:

Operations Checkout Procedure 0006 (Plugs In)
Constraints to power up - 11 open items.
Constraints to power down - 16 open items.

Operations Checkout Procedure 0021 (Plugs Out)
Constraints to power up - 26 open items.
Constraints to power down - 2 open items. ;.

The power up constraints that were developed for
Operations Checkout Procedure 0006 were also to apply

to Operations Checkout Procedure 0045 {MCCH Software
Integration Test) scheduled to be run prior to Operatioins
Checkout Prokedurc 0006. . -

2. January 23, 1967, 1230. Pre-test Briefing tor Cperations
Chicekoul Procedure 0045 and 0006. This meeting excluded
the test team technicians.

3. January. 23, 1967, 1430. Daily scheduling meeting.

4. January 23, 1967, 1530. Pre-test Briefing. Operations
Checkout Procedures 0045 and 0006 for first shift test

team technicians.

(4]

January 23, 1967, 2400, Pre-test Brieting. Operations

ENCLOSURE 6-7
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11.
12.

13.
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Checkout Procedurés 0045 and 0006 for second and third
shift tést team techniciaiis.

January 24, 1967, 0400, Power on for Operations
Chéckout Procedure 0045. The constraints list for
Operations Checkout Procedure 0006 had béen.signed off
prior. to start of the test.

January 24, 1967, 0800. Daily status.méeting.

January 24, 1967, 1430. Daily scheduling meéting.
January 24, 1967, 2030. Operations Checkout Procedure
0045 completed. Spacecraft power remained on to close
out Operations Checkout Procedure 0006 (Plugs In)

constraints. Those spacecraft systems which had no

constraints were powered down. A post test debriefing .

was. conducted 'on station' on an individual system
basis through review of real.time recordings and all
new Interim Discrepency Reports (IDR).

January 25, 1967, 0400. Operations Checkout Procedure
0006 was started.

January 25, 1967, 0800. Daily status meeting.

January 25, 19867, 1430. Daily scheduling meeting.
January 26, 1967, .0300. Operatiofis Checkout Procedure
0006 (Plugs In) completed. A post test debriefing was
conducted on station on an individual systems basis

through review ot all new IDR's and real time records.

ENCLOSURE 6-7
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13.

14.

15.

-3

Spacecraft power was left on for troubleshooting
associated with the Guidance and Navigation System and .
the Yaw Electronic Control Assembly. IDR's had been
written on these Systems as.a result.of detailed data
review of the Integrated Systems Test, Operations
Checkout Procedure 0005. IDR's were constraints to
power up for Operations Checkout Procedure 0021

(Plugs Out).

January 26, 1967, 0800. Daily status meeting.

January 26, 1967, 0900. A meeting was held at Complex
34 to review the spacecraft readiness status for the

Plugs Out Test with the following personnel in attendance:

NAA NASA
Senior Test Project Engr Chief Spacecraft Test fonductor

Asst Senior Test Proj. Engr Spacecraft Test Conductor
. Senior Operations Engr .

This meeting was held in order to verify that the space-
craft would be ready to proceed into the Plugs Out Test
on the following day and that the NASA Spacecraft Test
Conductor could commit the spacecrnft for that test to
the Test Supervisor. At that time, it was determined
that the remaining constraints to the Plugs Out Test
(accomplishment.of which were required) was the retest
of the Yaw Electronic Control Assembly, a spacecraft

removals review, and completion ot the test checklist.

ENCLOSURE 6.7
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Based on discussions with engineering personnel, it
was agreed that several items that. appeared on the
constraints list could be waived for the Plugs Out
Teést, . but that théey must be accomplished prior to the
Flight Readiness Test (Operations Checkout Procedure
0028). The results of this meeting were submitted to
the NASA Spacecraft Project Engineer for evaluation.
It is noted that a waiver is obtaired when it is
determined that a work item cannot be accompl ished to
meet a specific test schedule and that the particular
work item is not an absolute test prerequisite, but
rather preferential to that test. This procedure has
been followed on each of the Apollo spacecraft operations
at Kennedy Space Ceater.

16. January 26, 1967, 1000. Space .vehicle post test debriefing.,
The NASA Chief Spacecraft Test conductor, NASA Spacecraft
Test Conductor, and the LAA Test Project Engineet attended .
the Plugs In Debriefing held by the NASA Space Vehicle
Test Supervisor at Complex 34. At the conclusion of that
meeting, the spacecraft status for the Plugs Out Test was
summarized. . A portion ot this summai'y included the fact
that all ot the spacecratt data from the Plugs In Test
had not been completely reviewcd and that there were still

tinal preparations and work items to completce bLefore being

ready. to meet the scheduled power on time.

ENCLOSURE 6.7
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17.
18.

19.

20.

January 26, 1967, 1430. Daily scheduling meeting.
January 26, 1967, 1800. Spacecraft power removed.
Power was removed from the spacecraft busses at 180C ..
on January 26 following replacement and successful
retest. of the Yaw Electronic Control Assembly.
Additional Guidance & Navigation System testing had
indicated that the system was operating satisfactorily.
IDR constraint to these two systems were closed out.
January 26, 1967, 1900. Meeting to discuss revision to
Operat ions Checkout Procedure 0021 (Plugs Out). On
January 26 at 1900 a meeting was held to .discuss the
Operations Checkout Procedure 0021 to be utilized for
the Plugs Out Test. A revision to the Plugs Out
procedure had beén issued earlier in the day at 1730,
There was some concern with the timeliness of the
revision and its possible affect on thé time critical
sequences of the test. It was concluded, however, that
the. revision had been properly reviewed and approved by
the test team and a .decision was made to proceed with
the procedure and-test as scheduled.

January 27, 1967, 0600, Operations Checkout Procedure
0021 (Plugs In) pre<test briefing.

ENCLOSURE 6-7
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21. January 27, 1967, 0635. Test Team on station for
Operations Checkout Procedurée 0021 (Plugs Out).

22. January 27, 0735. Spacecraft power on for Operations
Checkout Procédure 0021 (Plugs Out). The test team
went on station immediatély after.the pre-~test.briefing
and the NASA Test Conductor and NAA Test Project Engineer
received a "Go" from each Systems Engineer and the Pad
Leader verifying readiness to proceed with the test.
The Environmental Control Systems Engineer and the Pad
Leader stated that they were running late with their
preparations but that the remaining work could be
completed in parallel with the power up operation.
These preparations were required in order to establish
the Environmental Control Systems Ground. Support Equipment
Test configuration required for gaseous oXxygen servicing.
These prepafations were completed satisfactorily at 0800
at which time the Environmental Control System Test was
initiated. The Stabilization and Control Systems Engineer
gave a qualified "Go" based on incomplete data review.
At the start of the test, the NASA Test Conductor and
the NAA.Test Project Engineer requested that an Interim
Discrepancy Record (IDR) be written to document the fact

that there was no signed off constraints list for

ENCLGSURE 6-7
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ﬂ" the Plugs Out Test. The status of each item.not

signed off on the operations engineers' master constraints.
list, in addition to those open items accumulatéd since

the generation of the ccnstraints list, were to be
provided in.the disposition of the IDR at the completion

of the test. The Test Conductors chose. to request an.

« IDR rather than to sign the constraints list since it was
not complete and '"up~to~date'". The disposition was never
., documented on the IDR since all documentation was impounded
at the time of the incident. It is noted that the constraint
list and all open items that were generated between the
time of the constraints list generation and the incident .
had been reviewed (and determined satisfactory to proceed)
by NAA/NASA Operations and Systems Engineering personnel.

23. January 27, 1967, 0800. Daily status meeting

ENCLOSURE 6-7
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A.

Summary of Operations Checkout Procedure 0021 -
Unsigned Constraints List Situation.

A constraints list was devéloped for Operations Checkout
Procedure G021, but was nnt signed prior to proceading
into the Plugs Out Test since it did not represent an
accurate picture of all open paper work due to the
additional work generated from January 23 to January. 27,
1967. .The constraints list had not been formally updated
due to the limited time available between tests.

The constraints and additional open work items generated
after development of the constraints list were under
constant review by the test team.

Two meetings were held daily between systems personnel
(or their representatives) and operations personnel at
whic§ ?ﬁe status of spacecraft open items was discussed.
A number of items on the constraints list were evaluated
and deferred for accomplishment until after the Plugs

Out Test, but prior to the Flight Readiness Test (Operations
Checkout Procedure 0028).

The status of the spacecraft was known at the time of

the test by systems engineering and operations personnel.
Readiness reports were received from all operations and
systems engineering personnel prior.to power up and there
were no open work items to constrain the running of.the

Plugs Out Test.
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TEST PROCFDURES REVIEW

A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Test Procedures Review Panel, 7. The task assigned
for accomplishment by Panel 7 was prescribed as follows:

Document test procedures actually employed during day of incident. Indicate deviations between
planned procedures and those actually used. Determine from review potential changes that might
alleviate fire hazard conditions or that might provide for improved reaction or corrective conditions.
Review these changes with respect to applicability to other test sites or test conditions.

B. Panel organization

1. MEMBERSHIP:
The assigned task was accomplished by the following members of the Test Procedures Review Panel:

Mr. D. L. Nichols, Chairman Kennedy Space Center (KSC), NASA,
Mr. F. G. Bryan, Kennedy Space Center (KSC), NASA
Mr. J. M. Twigg, Kennedy Space Center (KSC), NASA
Mr. C. O. Brooks, Marshall Space Flight Center (MSFC), NASA
Mr. W. Petynia, Manned Spacecraft Center (MSC), NASA
Mr. W. F. Cahill, North American Aviation (NAA), KSC

Mr. R. H. Jones, North American Aviation (NAA), KSC

Mr. J. C. Wright, North American Aviation (NAA), KSC, Technical Assistant
Mr. J. W. Cuzzupoli, North American Aviation (NAA), Downey

Mr. E. E. Dale, North American Aviation (NAA), Downey

Mr. C. C. Harshberger, North American Aviation (NAA), Downey (Alternate)
Mr. R. L. Swanson, North American Aviation (NAA), Downey (Alternate)

Mr. H. H. Luetjen, Mc Donnell Company KSC
2. COGNIZANT BOARD MEMBER:
Mr. John J. Williams, Kennedy Space Center, NASA, Board Member, was assigned to monitor
the Test Procedures Review Panel.

C. PROCEEDINGS

1. In response to the Apollo 204 Review Board, the. Panel derived detailed objectives as follows:
a. Document test procedures actually employed during day of accident. Verify and cross-correlate
following sources of information.
(1) Offical Operational Chéckout Procedure(OCP) FO-K-0021-1, :Plugs. Out Test, With De-
viations, and associated procedures.
(2) Voice Tape of Test
(3) Cabin configuration as found vs. OCP
(4) GSE configuration as found vs. OCP
(5) Test Conductor’s log
(6) Test Project Engineer’s log
(7) Test Supervisor’s log
(8) Pad Leader’s Report
(9) North American Aviation (NAA) Test Monitor report
b. Research the relationship between hardware changes and rctest thereof in the period between
Altitude Chamber Test and Plugs Out Test.
c. Con:pare - procedural difference between .the Altitude Chamber Test as run and Plugs Out Test
as run.
d. Document the development of the as min procedure used for the Plugs Out Test.
(1) Chronological development of test philosophy and of the actual OCP.
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(2) Relationship between test as developed and MSC/NAA Downey tese requirements. 5

(3) Effect of philosophy changes on the test.

(4) Assess adequacy of the technical review of the OCP prior to its use.

(5) Assess adequacy of the safety review of the OCP prior to its use.

(6) Review late:change control.

(7) Review deviation control during test. .

(8) Evaluate test discipline from voice tape. B
e. Evaluate total procedural interface with respect to adequacy and compiexity.

(1) OCP FO-K-0021-1

(2) GSE checklist

(3) Crew countdown

(4) What procedures did crew carry on board and use?
(5) What TPS’s if any weére used to supplement OCP's?
(6) Space Vehicle Plugs Out procedure .

(7) Support documentation | =

f. Evaluate potential effect of automation upon safety of operation.

g. Review overall control.of testing requirements with regard to timeless. level of control, and tech-
nical integration. :

(1) Ground Operations Checkout Plan (GORP) i
(2) Process Specifications and Test Specifications
(3) Vehicle Test Planning

(a) Downey

(b) KSC

(c) MSC

(d) Other test sites

h. Evaluate potential changes to vehicle hardware and test procedures to indlude experience gained
from Apollo and other related Programs.

(1) Tnvestigation areas in which minor design changes may allow significantly improved checkout

capability and alleviate hazardous conditions.

(a) Solicit recommendations from contractor and NASA checkout personnel.
(b) Solicit recommendations from procedure writers.

(2) Review testing philosophy and specific procedures utilized.
(a) Other Apollo test sites
(b) Other Manned S/C programs
(c) Manned Launch V'ehicles

2. TEST PROCEDURE EMPLOYED DURING DAY OF ACCIDENT

A master copy of the Space Veicle Plugs Out Integrated Test FO-K-0021-1. S/C 012/014 was
developed documenting the procedure as run on the day of the accident. This master procedure used
the Quality Control Record copy of the test as a starting point. Information obtained from the test
engineers’ copices of the Operational Checkout Procedure (OCP) was added.

Voice recordings of communication channeéls used during time of test were reviewed. Procedural -
functions performed were checked in the master procedurc as they were verified by audio reply. De-
viations from published procedures were noted and investigated.

Two (2) intercom channels. designated Black 3 and Black 4, were recorded throughout the test.
These two channels were superimposed upon one track of recording tape. The recording was adequate
to reconstruct the events immediately prior to the accident. During earlier periods of the Plugs Out
Test. Spacecraft test activity took place on approximately half of the fifteen channels assigned to Space-
craft operations. Complete reconstruction of the activity during this period was not possible due to the
lack of recording.

The Quality Control (QC) copy of the OCP, which Panel used as a baseline, was incomplete.
Operating method did not require continuous QC monitoring of cach communications channel in use
during test.

Spacecraft switch positions specified in the OCP weré compared with the as-found post accident
positions. There were no functionally significant differences except for the main bus tic switches (2).
Telemétry data indicates the bus tic switches were positioned by the crew subsequent to the detection
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of the fire. The pocedural sequence in which each switch was last positioned was also identified. One
significant circuit breaker (CB-116) position was noted. The closed circuit breake.r, as specified by the
OCP, applicd power to gas chromotograph cable although the instrument had been removed and doc-
umented by approved procedures.

3. RELATIONSHIP BETWEEN HARDWARE CHANGES AND RETEST THEREOF

A. Records were researched to determine rélationships between hardware changés and retest ver-
ification made during the period between the Altitude Chamber Test (OCP FO-K-0034:A) and the
OCP run on the day of the accident. Appropriate modifications, rework, and discrepancy items were.
defined for more detailed review. The review includéd Interim Discrepancy Records (IDR), Discrepancy
Reécords (DR), Test Preparation Sheets (TPS), and Engineering Orders (EO), which were worked be-
tween the Altitude Chamber Test (OCP-K-0034-A) and the Plugs Out Test (OCP FO-K-0021-1). Both
of these tests were run with the spacecraft hatch ¢losed and an oxygen (Og) cabin environment. Em-
phasis was placed on review of electrical changes, such as modifications to spacecraft wiring, replacement
of eléctronic boxes, .and Ground Support Equipment (GSE). The required retest was pérformed for all
spacecraft changes except for those noted in Enclosure 7-2.

Delinition of retest required and the point at which it constrains subsequént testing, is determined
by the responsible NASA and NAA System Enginecrs. Documentatior: of .these requirements is defined
by Apollo Pre-Flight Operations Procedure (APOP) Manual No. T-501, 5.1.

b. An open item review prior to starting any test is required by Apollo Pre-Flight Operations Pro-
cedure (APOP) No. 0-202. This was accomplished and a constraints list complied on January 23, 1967,
four days prior to the implementation of the test. The review allowed lead time for accomplishment
of the open items prior to the test. However, additional open items were accumulated on the daily
Spacecraft status Report in the form of released Test Preparation Sheets (TPS), Discrepancy Records
(DR’s), Discrepancy Record Squawks Sheets (DRSS’s), and Interim Discrepancy Records (IDR’s). This
accumulation of open items was not added to the constraints list. Systems engincers were expected to
be aware of these items which were published in the Daily Status Report. The Panel requested clarifi-
cation from the NASA Chief Spacecraft Test Conductor (CSTC). The response statement is included

as Enclosurce 7-2. According to referenced enclosure, the accumulation of open items was ‘‘under constant .

review by the test team.”” The enclosure indicates that certain items were evaluated and deferred until
after Plugs Out OCP FO-K-002!-1 and prior to Flight Readiness Test (FRT).

The NASA Spaceeraft 1'est Conductor (Organization Chart; Enclosure 7-1) normally gets a sign-off
by cach systems engineer verifying that no constraints to the test exists in his system. The Test Conductor.
can, therefore, affix his signature to the Constraints List verifying that all constraints have been resolved.
The Test Conductor is required by APOP 0-202, paragraph 6.3.6, to sign the Constraints List prior
to beginning the test.

The Test Conductor and NAA Test Project Engineer agreed to proceed with the .test based upon
the reasons listed in Enclosure 7-2..The available Constraints List was.not signed off since it was not
complete list of all open items due to the additional work generated from January 23 to. January 27,
1967. Interim Discrepancy Record No. 001 was issued unoting that the Spagecraft was powered up
without the Constraints List formally signed off.

This Panel did not cvaluate whether the open. items. as discussed in the referénced enclosure, con-
wibuted to the indident. This item was referred to Panel No. 18 of the Review Board for analysis.
4. COMPARISON OF ALTITUDE CHAMBER TEST AND PLUGS OUT TEST

The differences between the OCP s were evaluated in an attempt to identify functions which may
have beenimproperly performed in the Plugs Out Test. The procedural differences were attributable to
requited configuration differences with one exception,

During the Altitude Chamber Test only those functions required prior to altitude simulation were
performed with cabin pressures greather than sea level, and an Q9 environment. During Plugs Out,
all testing atter hatch closcout was to be accomplished with the cabin at greater than sea level
pressures and an Ou environment. In th ¢ Altitude Cha mber, the cabin was pressurized with Og four
times (varying from 1 hour to 2 hours 30 minutes) for a total of 6 hours 13 minutes at pressures greater
than sca level. This length of time is two and a half times as long as the cabin was pressurized with
Qo prior to the accident during Plugs Out Test.

The analysis of differences, and methods of implementation between the Altitude Chamber Test
and Plugs Out Test. has not provided any discrepant conditions that could contribute to the cause
of the accident. The Test Configuration differences are covered. in the report of Panel No. 1.
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5. DEVELOPMENT OF THE PLUGS OUT TEST

The Plugs Out Test procedure was reviewed to determine thé adequacy of the system used in
developing the OCP.

a. The chronological development of the Plugs Out Test philosophy and OCP was documented

(Enclosure 7-3).

The. Plugs Out Test was defined in preliminary form on July 12, 1966. In Septembeér. the créw
emergency egress practice was added to the test procedure, to be performed at the conclusions of the
Plugs Out Test. The preliminary OCP was released and reviewed i1 October. In November the OCP
was modificd to provide closed hatch operation during the tést. The approved OCP was released on
December 13, 1966. The revisions designated as dash one (-1), was released on january 26.

b: The relationship between the test as developed and MSC/Downey test requircments was reviewed.

The MSC test requirements documeént i§ the Ground Operations Requirement Plan (GORP). It
is primarily a flow plan through the various t¢st locations used to prepare the vehicle for flight. The
definition of testing to be performed varies in detail from test to test While some specific testing re-
quirements are defined, emphasis is more on sequence than on specific technical requirements. The
NAA. Downey prepuared test specification for the Plugs Out Test (Process -Specification MAO-0201-
3914. Revision B, dated August 19, 1966) is written in test procedure format. This document con-
tained outdated pretest. switch lists, and a GSE listing not compatible with GSE available at KSC.
It lacked the detail of engincering specifications to which systems should be tested. and was not di-
rectly relatable to overall vehicle test planning at KSC. The process specification is an internal contractor
document used to prepare test procedures for NASA approval.

NAA personnel at KSC (NAA. Fla) prepared an overall test plan for KSC covering operations
from receipt of the vehicle to launch. SP G4, $/C 012 Test Outline, was published and presented to
MSC for review containing the outline of the Plugs Out Test. Specilic procedures for system operation
were based on the Test Outline and NAA Downey Test Procedures. They were also extracied from
previously run procedures at KSC. The Plugs Out Test Procedure micets the intent of both the MSC
GORP and the NAA Downey Test Specification.

¢. Effcct of philosophy .changes on the test was.evaluated.

Major changes such as closed -hatch. O2 cabin cnvironment, and crew emergency egress practice
were generated and implemented subsequent 1o the preliminary Plugs Out OCP preparation. These
changes were made with sufficient lead time to allow timely incorporation into ihe procedure.

d. The adequacy of the technical review of the OCP was assessed.

The technical review of the OCP. was as adequate for initial relcase of the procedure. NASA and
NN engineering representatives for cach system, perticipated in the review prior to approval of the
Plugs Out Procedure. .\ detailed review of the subsequent revision showed that the percentage ol changes
attributable 1o technical error in the original procedure was approximitely one pereent.

¢. The adequacy of the safety review of the OCP prior to its usc was assessed.

The KSC Salety Office did not receive or review the procedure since it wits not submitted as a
hazardous test. (Enclosure 7-5.) All participants in the test failed to realize the eatent to which hazard
potential existed. This is evidenced by the following: (i) a Salety Office review ol the procedure was
not made. (b) Pad Emergency Procedures were not prepared, and (¢) Fire fighting and ambulance
cquipmient were not on the pad during the test. This procedure was handled in accordance with normal
operating methods as shown in Enclosure T4,

f. QCP revision control was reviewed.

The basic procedure, OCP FO-K-0021-1. was released and distributed on December 13, 1906 and
consisted  of 275 pages. Following the release, there were many changes in the OCP These changes
were collected and incorporated into “tlimsies™ (preliminary copies). six (0) of which were circulated
tor systems engineering review two days prior to the test. The resulting revision. consisting ol 209 re-
placement pages, was distributed at 530 pon.. January 26, 1967, 14': bours betore start of the test.

The eehuical changes to the OCP were not as great as the number of changed pages would m-
dicate. The acual changed lines represented less than 25 percent of the revision with the remaining
75 percent being required to allow full page replacement. (If one side of a page is changed, both
sides must be reprinted.) The reasons for these changes were rescarched. The base causes lor change
were detined:
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(1) To make the OCP compatible with the updated Flizht Crew Cheeklists

(2) To make the OCP séquénces similar to the Spacecraft Launch Countdown which was
first published on January 23.

. (3) To perform the Emergency Detection System Test at a differént time due to new Launch

Vehicle requirements.

(4) To incorporate the experience gained from running the Plugs In Tést (OCP-K-0006).
(5) To incorporate items existing in the Space Vehicle procedure.
(6) To delete the Guidance Computer - erasable memory update since the Mission Control

Center Houston (MCCH) was unable to support the tost.

(7) To incorporaté general operational improvement.

(8) To correct the OCP technical and typographical ervors.

(9) To perform certain crew stowage operations transferred  from the Altitude Chaimber Test
to the Plugs Out Test.

A copy of the entire revision Nas been annotated, with the reasons for the change. and submitted
as reference material.

A number of the changes were not avoidable. considering the first-ot-u-kind mission. However,
the changes were not integrated into OCP revisions and released carly cnough to allow test personnel
to become completely familiar with. the test as it was to be run.

g. Review deviation control and documentation during test.

A review of the 106 OCP deviations written during the test showed that they were handled in ac-
cordance with requirements of APOP No. 0-202. This procedure permits performing deviations during
the test with the documentation of the deviation to be coordinated subsequent to the test. The forms
were not completed during the test in miuy Cascs and the impodunding of documents prevented their
normal post-test completion. As a result, the Panel had to work from. incomplete records.

h. Evaluate test discipiine from voice tape

The overall test discipline displayed by the voice tape recordings was generally adequatc. but was
hindered by communications difficulties. There was considerable evidence of uncoordinated switching
during the period of communications troubleshooting which left the Spacecraft Test Conductor in doubt
as to on-board system configuration.

A contributing factor to this undesirable condition was the chronic difficulty which had been ex-
perienced with communications during previous tests.

During the period of difficult comimunications between the Flight Crew and Spaceeratt Test Con-
ductor. the procedures o isolate the problem appeared haphazard and uncoordinated. The wouble-
shooting did not isolate. the cause of the poof conununications. even though several hours were spent
in trving various litks. and communications configurations. Troubleshooting at timies was being run
independently from  three locations: the. Spaceerait, Launch Complex 34, and the \Manned Spacecrait
Opeérations Building (MSOB). This occurred due to lack of a siigle controlling station to coordinate
and direct the totai troubleshooting clfort.

6. REVTEW OF PLUGS OUT TEST SUPPORT DOCUMENTATION

A list of documents required in direct support of the Plugs Out Test was compiled (Enclosure -
7-18). The purpose. scope and operational interfaces of these documments were evaluated to determine
their overall technical and. or operational adequacy and complexity.

a. Crew Checklist and OCP

One potential source of confusion was the overlap between the pre-launch switch conhiguration con-
tained in the OCP (prepared at RSC) and that in the \pollo Crew Abbreviated Checklist (prepared
at MSCQ). Tt was determined  that no copies of the Apollo Crew Abbreviated Cheeklist were taken
into the spaceeraft. The crew had copies of the OCP Switch Checklist but ne copies ot the entire
OocP.

b. The Ground Support Equipment (GSE) Checklist

The GSE Checklist adequately defines required pre-test setups. The procedure refers to other doc
uments for the step-bv-step installation of cquipment but cffectively retains control of overall test setup
operation.
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¢. The Space Vehicle Plugs Out Procedure

The Space Vehicle Plugs Out Procedure was written as the overall control document for the Plugs
Out Test. The intent of the space vehicle procedure was to provide the Test Supervisor with the inter-
terface points required to maintain overall control in the test. The space vehicle procedure also covers
both launch veéhicle and spacecraft interfacés with external organizations such as the Eastern Test Range,
Mission Control Center, Houston, etc. The space vehicle procedure accomplished this function. Actual
launch vehicle operations werée performed from a Jaunch vehicle procedure under. the direction of Launch
Vehicle Test Conductor. Similarly, the spacecraft team under the direction of The Spacecraft Test
Conductor operated from the spacecraft OCP.

Each of the procedures provides specific data for performing independent operations usually by
different groups of pérsonnel. To combine or modify any of these documents would possibly increase
the confusion and complexity of the énd objeciives. The documentation. as defined fulfills its intent and
no significant requiréments for changes are notéd by the Panel.

7. POTENTIAL EFFECT OF AUTOMATION UPON THE SAFETY OF THE OPERATION

Aceeptance  Checkout Equipment (ACE) system capability and the ACE to spacecraft intérface
was reviewed. While some computer program changes were proposéd to aid checkout ard improve
safety (Reference 7-7), no significant area was found where additional automation could substantially
increase safety without a significant enlargement of the ACE to spacecraft interface. ACE computer .
programs neither contributed to the accident, nor could they have been used in the existing ACE
configuration to reduce or extinguish the fire.

Computer program and hardware design precludes the ground computer from operating the .cxisting
GSE and facility systems pertinent to extinguishing a fire. In addition, existing fire retardant or €x-
tinguishing systems are inadequate to cope with such an emergency. If active fire retardant or extinguish-
ing systems are added in the fature, a careful analysis should be made before automating thesé systems.
Activating emergency systems such as nitrogen purge or pressure reliel may present additional hazards
to personncl.

In reviewing the existing method of activating safety systems on both the Spacecraft and GSE, it
is evident that additional remote control capability should be considered for systems such as:

a. Service Structure Water Deluge
b. ECS Control

c. Electrical Power

d. GN o Deluge

¢. Pressuré Supply and Control

f. Cryogenic and Hypergolic Supply

8. CONTROL OF TEST REQUIREMENTS
A review of overall control of testing requirements with regard to timeless, level of control, and .
technical integration was accomplished. This task was treated in two basic parts.. Part a. dealt with the
roview of Apollo $/C 012 pre-launch test and checkout documentation. Part b. of the task encom-
passed the review of pre-launch test and checkout documentation, planning and control as applied
to other similar programs as related to Apollo Spacecraft.
4.8 C 012 Pre-launch Test and Checkout Documentation.
Documentation can be categorized ifito four major types:
(1) Pre-launch Checkout Requirements
(2) T'est Spécifications and Criteria
(3) Checkout Plan
(4) Checkout Procedures
The first two categories represent the requirements imposed upm the pre-launch operations
and the last two, methods for implementing these requirements.
(1) Pre-launch Checkout Requirements
Pre-launch checkout requirements are established in the Ground Operations Requircments
Plan (GORP). This document, as currently approved, establishes the contractual baseline for the se-
quential flow of the Spacecrft and for the tests 10 be conducted at each test station in the flow.
The GORP is prepared by NAA, Downey as a contractual document for MSC-Houston. requiring
joint NAN MSC approval (Class 1). The GORP cffectiveness as a test requirements document is
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hampered by its original intent as a GSE provisionin document. The GORP also contains con-

siderable detail not directly applicable as requirements. Because of this level of detail it is difficult

to maintain the GORP current through formal contractual ¢hannels.

The GORP is a Class U document between MSC and NAA but in the case of CSM 012 it was
not formally submitted to KSC by MSC. NAA releases the requirements through its intérnal document
distribution system which constitutes formal direction to its field organization. Implementation of the

N GORP by NAA, Florida results in a situation whereby the contractor may. in fact, provide direction
to KSC.

(2) Test Specifications and Criteria
_ The Test Specifications and Criteria for Apolle are contained in the NAA generated process spec-
= ifications MAO-201-XXXX. For CSM 012 the document was written in a procedural sequence format,

' rather than by system, makeing determination of the actual éngineering hardware performance values
and tolerances difficult. The specifications were not updated to provide the latest configuration and
tolerances. Howevéer, NAA, Downey personnel were assigned to Florida on a temporary basis to assist
in interpreting the réquirements. This information is made available to NASA-KSC by the NAA, Florida .
at KSC. The Process Specification documents do not requiré NASA, MSC approval and are not sent
to MSC for information unless specifically requested (Class III). The requirements contained therein
are not necessarily screéned by MSC or KSC. These specifications are generated within N.AA, Downey
and forwarded to NAA, Florida to be implemented in the Operational Checkout Procedure.

(3) Checkout Plan

The Checkout Plan for Apollo is contained in the Florida Facility Test Flow Plan. This document
is prepared by NAA, Florida for NSA-KSC approval. The Test Flow Plan establishes the flow of the
vehicle through KSC, the sequence of tests to be performed, and the activities to be accomplished in
each QCP at each test location. The plan implements the intent of the GORP but may not implement
the operational requirements in the precise manner stated in the GORP. There is no formal requirement
for the plan to be submitted to cither MSC or to NAA, Downey for review or approval. It is used
extensively by pre-launch and launch operations personnel of both NASA KSC and NAA, Florida.

(4) Checkout Procedures

The pre-launch OCP's are written locally at KSC by NAA-Florida and approved by NASA-KSC.
These procedures are forwarded to both NSC and NAA, Downcy for review. However, because of
the late release of the OCP's an acceptable before-the-fact technical review of the procedures, other
than by local KSC personnel, has not been feasible. The OCP's provide a detailed step-by-step procedure
for the accomplishment of an activity or task during the pre-launch and launch operations at KSC.
The OCP's are related to a particular sk or functional activity and are based on the GORP, the
Florida Facility Test Flow Plan and the Process Specifications (Enclosure 7-4).

b. Control of pre-launch test requirements

A detailed review of the overall control and.implémentation of the pre-launch operational .require:
ments and. the test specifications and criteria was accomplished. This review was centered primarily
around the typeé of documentation used on programs similar to \pollo and the type that was use
specifically for S, C 012 The reviéw also encompassed the adequacy of content and uméliness-of the
documents to support its intended usé. The Panél interviewed representatives from the following:

Marshall Space Flight Center, Kennedy Space Center. for the Saturn 1B and Saturn V' Launch
\'chicles

North American Aviation, Manned Spacecraft Denter and Kennedy Space Center. for the
Apollo C8SM Spacecraft

McDonnell Company Manned Spacecraft Center Resident Gemini Program Office at KSC.
and Kennedy Space Center for the Gemini Spacecraft

The types of documentation used by the above programs were obtained and reviewed by the Panel
for definition of -requirements and the implementation of these requirements in pre-launch checkout
operations at KSC (Enclosures 7-6 and 7-7). .

(1) Saturn 3

Delegation of pre-launch checkout and launch implementation responsibility from MSFC 1o KSC -
was the significant feature of the Saturn Launch Vehicle Program.  This relationship was complemented \
by the enistence of detailed inter-Center agreements and by KSC controlled supplemental contracts
with stage prime contractors to implemént the delégation.  The engineering pre-launch checkout require- s
ments, specifications. and criteria are formally controlled by MSFC. Enclosure 7-7. This control is

D-7-9




accomplished by having the necessary documentation _prepared by the respective stage contractors for
MSFC.  The documents, upon MSFC aaproval, are then levied upon KSC and its stage contractors
for implementation. A formal response is required from the KSC stage contractor to MSFC via KSC.
“This response is in the form of checkout plans and procedures. A significant characteristic of this method
of control is that formal contractor direction is accomplished only through MSFC/KSC channels. The
stage prime contractor home/field relationship is one¢ of informal technical coordination and com:
munication.
(2) Gemini

The MSC Resident Gemini Program Office (RGPO) at KSC provided for rapid résponsc to opera-

tional changes. This was primarily accomplished by after-the-fact contractual closure of open items,

and changes on a quarterly basis.

Pre-launch checkout requiremerits were prepared by the contractor’s ficld organization at the launch

site with parallel feedback to the home plant, MSC-RGPO, and MSC-Houston.
(3) Apollo

The Apollo. Spacecraft preslaunch operational requirements flow is characterizéd by. a highly cen-
twralized control exercised by the MSC-Apollo Program Office at Houston. Since MSC approval is
required prior to implementing detailed operational changes in.pre-launch planning, there is an inherent
slow response loop which constrains normal pre-launch activity. The lack of detailed inter-Center agree-
ments relating to the delegation and control of spacecraft pre-launch operations at KSC is another
factor. This lack of detailed agreement clouds the definition of MSC and KSC roles and missions
and the interface involved, leading to misunderstandings.

The S;C Contractor at Florida is subject to technical direction from both KSC and its home plant.
This direction may be conflicting. Clarification of S/C Contractor pre-launch direction at the field.site
would materially improve the implementation and control of pre-launch operations.

c. Improvements Currently in Progress

During the course of the investigation, it was. determined that several significant changes are pre-
sently being made in the system of pre-launch checkout documentation and management control.

It was determined that the s/c Contractor (NAA) is in process of preparing a specification covering
spacccraft checkout requirements applicable to factory acceptance (Contract End Item Specification, Part
I1). This document is Class 1 and requires approval sign-off by MSC-Houston. The S/C Contractor
(NA\) has, since early January 1967. initiated action to develop a new type of checkout requirements
and specification document to cover field operations. This document will represent a logical extension
of the Contract End Item Specification, Part 11, in that it will provide requircments and specifications
wilored to field pre-launch checkout operations. The new specification will replace a multitude of exist-
ing subsystéem, interface, and integrated system level specifications. It will be system-oricnted and will
take precedence over the existing specifications.

This type of document will satisfy the intent of the test specification and criteria document as
required for testing at KSC. The authority for, and description of. the new format of specifications
is stated in Enclosures 7-9 and 7-10. '

Several major changes intended to improve the control of Apollo Spacecraft pre-launch operations
requirements arce also underway in response to the direction received from the Apollo Program Dircctor

i the NASA-OMSF. memorandum of January 31. 1967, subject: Nhnutes of Meeting at KSC. Jan-
uary 26, 1967 {Enclosure 7-11).

9. POTENTIAL IMPROVEMENT IN CHECKOUT CAPABILITY
The panel investigated areas in which minor design changes may be made which will permit a
signilicant  umprovement in checkout capability in the areas of safety and alleviation ot hazard-

ous conditions.

This task was treated in two basic parts. Part a. covered recommendations from contractor and
NASA test and checkout personnel in the area of hardware changes. Part b. covered recommenda-

tions tor umproverents in the areas of operations and procedurés.
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a. Reconutiendations for Design Changes to Hardware

The Panel interviewed NAS.A, KSC and NAA, Florida system engineers with regard to recom-
mendations for design changes affecting cither spacecraft or GSE bhardware. Their comments and recom-
mendations were categorized by spacecraft subsystem with an explanation of the reason for the change
and the advantages that will be gained if the change is incorporated: Panel 7 screened and évaluated
the proposed changes on the basis that the change would provide increased margins of safety or that
the improvement in the checkout operations will contribute to safer operations. The review included
a comparison of the master measurement lists for Block 1 and Block 11 spacecraft. The system enginecrs
submitted 110 recommendations for design changes. Of these changes 92 éffect the Apollo. 1 the LM
and 17 the GSE. .

Results of this review were forwarded to Panels 9 and 18 for final review, disposition and closeout.

b. Recommednations for Changes to Procedures

The Pancl evaluated potential changes to test procedures as a restlt of investigating areas in which
such changes may allow significantly improved checkout capability to alleviate hazardous conditions.
Interviews and briefings were conducted with procedure oriented engineers and management personnel
from Apollo and.other related programs.. The methods.and procedures are sound in concept for both
administrative and technical direction and control of the preparation, publication, release, and revision
of OCP. However. in post test evaluation, the content (and scope) of test deviations should be eval-
uated by test management to ascertain that test objectives have been met and that procedure prepara-
tion was adequate.

¢. Review of Philosophy and Procedures

Review testing  philosophy  and  specific procedures utilized on other manned programs and
launch vehicles.

(1) This item was investigated by addressing a number of questions to the various programs and
sites in order to understand the different test policies. operating standards. and test manage-
ment struciures.

Programs and sites considered were:

(a) Apollo - KSC

(b) Apollo - Houston (Space Environmental Simulation Laboratory)

(c) Apollo - Downey

(d) Gemini - KSC

(¢) Saturn - KSC

(1) Titan - (Titan I, Gemini Launch Vehicle, and Titan 111)

(g) 1M - KSC (Planned Approach)

The questions askéd were:

(a) Does Safety review all test procedures?

(b) Is there a formal work item review prior to cach test?

(<) Dees Q C monitor the operation and in what capacity?

(d) How are test deviations written aud approved? -

(¢) How and to what extent does the Government monitor and control tests?

(f) Arc tests run by engineers or technicians or by both?

(g) Who (Q C. Safety. Design Engincering, Operations Engincering) may stop or scrub
atost?

(h) How thoroughly are procedure changes documented?

(i) Who determines if a procedure is hazardous?

(j) Does the local operations group have design change authority?

(2) By studying the answers to the questions provided by representatives of the sites, the Panel
was able to compare those operations with Apollo-KSC operations to illustrate areas of possible
improvement. These areas are listed below:

() Safety Review of Procedures - Martin ‘Titan uses the policy of having Safety review all
all procedures for possible hazardous operations, rather thau giving the operations cngincers
the responsibility for deciding which operations arc hazardous. This item is also discussed
in Paragraph 5c of this Report. It was found that for Apollo operations Safety does not re-
view all procedures.

(b) Formal Review of Work Items Prior to Tests - The three Apollo sites were all found
to have similar procedures for reviewing open work prior to beginning major tests.

(€) Q C Monitoring of Test Operations - At all Apollo spacecraft sites the policy pro-
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vides for .Q C to monitor tests -and providé an as run copy. The policy is not fully imple-
mented since not all operations arc monitored full time. This item is also discussed in Para-
graph 2 of this Panel Report.

(d) Test Deviations - In.the cas¢ of the Apollo operations at KSC and Downey, and
the LEM operations at KSC, engineéring supérvision (one level above the operations systems
enginéer) does not approve procédure deviations. In the case of the two launch vehicles and
the MSC Apollo operation the supervision approval is by signature during the test.

(e) Government Monitoring of Tests - The only significant differénce noted is that the
‘Saturn operation does not use NASA 9 C to formally monitor test operations. The KSC
Launch Vehicle Operations (LVO) systems engineers are required to monitor. tests, and. thus
provide the required NASA surveillance.

(f) Procedures Not Run by Enginéers - Tésts are run by engineers inall cases except that
of Martin Titan where technicians are used on a regular basis to run tests.

(g) Authority to Stop a Test - It was noted that Safety can stop a test iu progress at
all sites, either directly or through the Test.Conductor depending on the type of test
in process.

(h) Real Time Procedure Deviation Documentation - All.sites had. policies requiring that .
this be done. .

(i) Determination of Hazardous Procedures - In four of the seven cases it was found that
both Safety and Operations personnel made determinations as to whether a particular proce-
dure was hazardous. In the remaining three cases only Operations personnel determined such.
In all cases Safety personnel reviewed in detail those procedures declared hazardous regard-
less of who made the declaration.

D. FINDINGS AND DETERMINATIONS

1. FINDING:

The Panel documented the Plugs Out Test .Procedure (FO-K-0021-1) as it had been performed.
DETERMINATION:

The Test Prodecure did not contribute to the accident. There was a defect in the procedure in
that power was applied to the uncapped gas chromatograph power cable after the gas chromato-
graph had been removed from the spacecraft.

2. FINDING:

209 pages of the 275 page OCP were revised and released on the day before the test. Less than .
25 percent of the line items, however, were changed. Approximately 1 percent of the change was
due to errors in technical content in the original issue of the procedure. In addition, 106 devia-
tions were written during the test.

DETERMINATION:

Neither the revision nor the deviations are known to have contributed specifically to the incident.
The late timing of the change release. however, prevented test personnel from becoming adequately
familiar with the test procedure prior to its use.

3. FINDING:

During the Altitude Chamber Tests the cabin was pressurized at pressures greater than sea level
with an oxygen environment 2-%2 times as long as the cabin was pressurized with oxygen prior to
the accident during Plugs Out Test.

DETERMINATION:

The spacecraft had successfully operated at the same cabin conditions in the Chamber for a greater
period of time than on the pad up to the time of the accident.

4. FINDING:

The Plugs Out OCP was not classified as hazardous.

DETERMINATION:

The hazard level was not recognized and consequéntly the procedure was processed through the
review cycle as a non-hazardous procedure.

5. FINDING:

Only loca! control is provided for certain systems which may require remote control for safety
reasons, such as service structurc water and hypergolic supplysources.
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DETERMINATION:

The full potential of the safety systems is not utilized due to the lack.of remote control capability.
6. FINDING:

The open item constraint list was not formalizéd as required by APOP No. 0-202.
DETERMINATION:

Pretest constraints were evaluated informally on a system-by-system basis by the test team.
(Enclosure 7-2)

7. Finding:

Troubleshooting of the communication problém was not controlled by any one person, and was
at times independently run from the Spacecraft, Launch Complex 34 Blockhouse, and the Manned
Spacecraft Operations Building. Communications switching, some of which was not called out in
the OCP, was prformed without the control of the Test Conductor.

DETERMINATION:

The uncontrolled troubleshooting and switching contributed to the difficulty experienced in attempt-
ing to assess thc communication probléem.

8. FINDING:

KSC was not able to insurc that the spacecraft launch operations plans and procedures adequately
satisfied, on a timely basis, the intent of MSC. Changes to S/C testing by KSC could not be
kept in phase with the latest requirements of MSC. Pre:launch checkout requirements (GORP)
were not formally transmitted to KSC from MSC.

DETERMINATION:

Pre-launch test requirements control for the Apollo Spacecraft Program is constrained by slow
response to changes, lack of detailed KSC-MSC inter-Center agreements, and by the lack of
official NASA approved Test Specifications applicable to pre-launch checkout.

9. FINDING:

The Test Specifications for Spacecraft 012 were not written in a convenient to use format, did
not contain field tolerances, were not NASA approved, were not maintained. up-to-date, and were
not transmitted to NASA/KSC.

DETERMINATION:

The lack of usefulness of the Test Spccifications has been recognized by NAA, Downey and measures
intended to correct the situation have been initiated (Enclosures 7-9 and 7-10).

10. FINDING:

The decision to perform the Plugs Out Test with the flight crew, closed hatch, and pure O2
cabin environment made on October 31, 1966, was a significant change in test philosophy.
DETERMINATION:

There is no evidence that this change in test philosophy ‘was made so late as to preclude timely
incorporation into the test procedure.

E. SUPPORTING DATA

Enclosures
7-1 Test Team Organization
7-2 Memo for Record, Open Item Review
7-3 Plugs Out Test Development History
7-4 Procedure Development Flow Plan
7-5 Safety Office Memo, Procedure Review
7-6 Program Control of Prelaunch Test Requirements
77 Flight \'chicle Test Documentation
7-8 Plugs Out Test Support Documentation
79 NAN Memo. Test Spees & Outlines
7-10 NAA Memo., Process Specifications
7-11 Minutes of NASA Inter-Center Meeting
7-12 Spacecraft Configuration Comparison
7-13 List of References
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GLOSSARY

AC Alternate Current

ACE Acceptance Checkout Equipment
AFETR Air Force Eastern Test Range
AGC Apollo Guidance Computer
APOP Apollo Preflight Operations Procedure
BMAG Body Mounted Attitude Gyro

‘ 8/P Boilerplate

' BPC Booster Protective Cover
CCA Contract Change Authorization
CDDT Count Down Demonstration Test
C/M Command Module
CMD Command
c/0 Change Order
COMM Communications
CRT Cathode Ray Tube
CSM Command Service Module
CsSTC . Chief Spacecraft Test Conductor
CX Complex
pC Direct Current
DR Discrepancy Record
DRS Discrepancy Report Squawks
DSE Data Storage Electronics
DSE Data Storage. Equipment
DSEA Data Storage Equipment Assembly
DSKY Data Storage Key Board
ECA. Electronic Control Assembly
ECS. Environmental Centrol System
EDS Emergency Detection System
ELS Earth Landing System
EO Engineering Orders
EPS Electrical Power System
FCS Flight Control System
FCSD. Flight Crew Support Division
FCSM Flight Combustion Stability Monitor
FEO Field Engineering Order
FEO/FCA Field Engineering Order/Field Change Analysis
FRT Flight Readiness Test
F$ Full Scale .
G&N Guidance and Navigation b\
GAEC Grumman Aircraft Engineeting Corporation '
GFE Government Furnished Equipment. _
GMIL Goddard Merritt Island .

. GN Gaseous Nitrogen

GORP . Ground Operations Requirements Plan
GSE Ground Support Equipment
IDR Interim Discrepancy Record
IMU Inertial Measurement Unit
INSTR Instrumentation
KSC Kennedy Space Center .
L€ Launch Complex |
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LEB
LEM
LM
LO,
LOS
LV
LVO
MCC-H
MCR
MDAS
MSC
MSFC
MSOB
NAA
NAA-FF
ocP
OMSF
PCM
PGNS
PIRR
PLSS
P/N
PP
PSIG
PTT
Qc
RCS
RCS/SPS
RGPO
s/C’
$/C AGC
e
SEDR
SEQ
SLA
/M
SMJC
SPS PU
STC
TAIR
T8
TIRR
TPE
TPS
TvC
UDL/UHF
W/G
WMS

GLOSSARY (Continued)

Lower Equipment Bay

Lunar. Excursion Module

Lunar Module

Liquid Oxygen

Loss of Signal

Launch Vehicle

Launch Vehicle Operations

Mission Control Center, Houston

Master Change Record

Medical Data Acquisition System

Manned Spacecraft Center

Marshall Space Flight Center

Manned Spacecraft Operations Building
North American Aviation

North American Aviation, Florida Facility
Operational Checkout Procedure

Office of Manned Space Flight

Pulse Code Modulated Data

Primary Guidance Navigation System
Permanent Installations and Removal Records
Portable Life Support System

Part Number

Peak to Peak

Pounds per square inch - gage

Push To Talk

Quality Control

Reaction Control System

Reaction Control System/Service Propulsion System
Resident Gemini Program Office
Spacecraft

Spacecraft Automatic Ground Control
Stabilization and Control System
Specification .

Sequencers

Service-LM-Adapter

Service Module

Service Module Jettison Controller
Service Propulsion System - Propellant Utilization
Spacecraft Test Conductor

Test and Inspection Record

Terminal Board

Temporary Installations and Removal Records
Test Project Engineer

Test Preparation Sheets

Thrust Vector Control

Up Data Link/Ultra High Frequency
Water-glycol

Waste Management System
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
APOLLO 204 REVIEW BOARD

INREPLYREFER TQ

TO: . Chairman, Panel .l & Panel 7
FROM:. Deputy Manager, Operations Management, KE~2
SUBJECT: Memorandum tor the Record

1. To clarify the records and provide an explanation of
procedures lollowed to insure spacecraft readiness for
OCP-K-0021-1., Plugs Out Test, the following intcrmation is
submitted.

2. On 1/23/67 at 1030 an open item review was conducted with
the S/C 012 NAA/NASA Test Team. Outstanding (open) items
against the spacecratt were reviewed and a listing of 53 items
was generated that were considered constraints in one of four
categories. These four categories were:

a. Constraint to power up tor OCP-K-0006 (Plugs In
Test), 11 items.

b. Constraint to power down for OCP-K-0006, 16 items.
c. Constraint to power up for OCP-K-0021, 26 items.
d. Counstraint to power down for OCP-K-0021, 2 items.

Names ot the responsible NAA system engineers were assigned to
each item and the cover sheet was signed by the NAA TPE and
the NASA STC.

3. On 1/24/67 power was applied to the spacdecraft at 0400 and
OCP-K-0045, MCC-H Interface Test, was conducted. The test was
completéd at 2030 and power was maintained on the sSpacecratt.

4. On 1/25/67 at 0400 the Plugs In Test was startéd-and was
completed at 0300 on 1/26/67. Pouwer was not removed from the
spacecratt. The portion of the constraints list applicable to
this test was signed off prior to the start ot testing.

5. A review ot the rew work items (i.e., the delta accurulated
sihce the creation of the constraints l1i1st) was conducted in
the daily recap/review meeting held at Complex 34 on both

1/24/67 and 1/25/67 at 0800,

ENCLOSURE 7-2
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NOTE: Following this méoting the items are scheduled on the
planning sheet by NAA and NASA operations personnel, These
updated planning sheets are passed out at the 1430 daily
scheduling meeting where the schedule for the next 24 hours is
created., This meeting is attended by NAA/NASA 8/C and GSE
Engincering, NAANASA Operations, NAA/NASA Quality Control,
plus support personnel safety representative, NASA-MSC and
NASA-Headquarters personnel and others as required.  The depth
ol engineoring coverage is far greater at the daily scheduling
meoeting than it is at the 0800 meeting since the 0800 meeting.
is attended by the NAA Enginecoring Coordinator and the NASA
§/C and GSE Project Enginecers who represent their respective
organizations 1n lieu of having all enginecering disciplines
present. At the daily 1430 meeting the 8/C open 1tems status
repot't 1s once again reviewed for additional atems that can be
scheduled -for work.,

6. On 1/26/67 the 8/C open items were reviowed at the 0800
mecting but there weore so few changes since 1,°25767 that no
new planning sheet was created.

T, 0 1/26/67, at 0900, a meeting was held at Complex 384 to
review the general 8/C readiness tor the Plugs Out Test.
Pavticipants 1n this meoting were:

C. Gay., Chicet Spacecratt Test Conductor, NASA

C. Chauvin, Spacecratt Test Coiductor, NASA

E. Reyes, Soenitor Operations Engincer, NASA

B. Haight, Senior Test Project Enginecr, NAA

C. Haunon, Assistant Senior Test Progject Engineor, NAA

It was the opinion ot this group that the remaining open ttems
trom the coustraints st could be accomplished prior to the
scheduled power up time tor the Flight Readiness Test.o The
remaining constraints tfor Plugs Out were retest ot the Yaw ECA,
review of the removals, and completion ol the checklist, The
results ot this meoting were passed on to Engineortag fov
evaluation,

8. At 1000 on 126,67, Messis. Gay, Chauvin, and FEdson (NAA TPE)
attended the Plugs In Debrieting held by DLO-1 at Complex 34

and at the concluston ot that mecoting sufimarized the 8¢ status
tor the Plugs Out Test. A portion ot this summary tncluded the
tacts that all of the S/¢€ data trom Plugs In had not been
completely reviewed and that there were still tinal preparations
and work 1tems to corplete hetore being ready to meet the
scheduled power on time.
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Lo, Constraiming test ptems, which were oviginally listed as
open constrdints to thee test, woere released by tne NAA respon-
~ible systems cnganeer tor cach respective system by contact ing
tite NAA Operations Engineer on duty at LC=34. who then signed
ol the Fespective atem on the constramnt list.,  In addition,
those 1toms whitch were completed and sold ot were signed by
the NAA Operations Engineer on duty.

1. Following replacement and retest of the Yaw ECA. the 8 €
was powered down at approximately 1800 on 1726 67. This was
the tiest power down period sincee 0400 on 124 and power, was
ot until approximately 0730 on L 27.

12, On 1 27 67 at 0600, Pre-test Bricting was held with systoms
chigrneers, operational personnel, technicians and inspectons in
the NSOR.

13,0 The test team then went on statior and the STC and TPE
recerved a YGoT o trom cach Systems Engirocer and trom the Pad
Leader verttying readiness to proceed with the test.  ECS
stated vin thear status report that they were running late.with
thetr preparations. 8CS gave a qualitied "Go™ based on
tncomplete data vreview.,  The Pad Leader andicated he had
additional ECS scot-ups to complete and that they coald be
aecamplished 1o parallel with power up.,

I1.  An IDR requested by the STC and TPE was written at the
start ol the teat documenting the tact that there was no signed
ol t constratnts list for the Plugs Out Test.  Status of each
ttem ot sitpned on the Operations Engineer's constraint list
plus the delta was to have been provided in the digposition of
the TDR upon completion ot the test. This was not accomplished
as all documentation was tmpounded at the time ot the nerwdent.

13, On 1. 27. 67, the OR800 mecting was held at Complex 34 and
the planning sheet tor 125067 was updated accordingly.
Retoerence Enclosure &3,

16. The constraints list and the additional 8§ C open items

have been treviewed siuce the inctdent and their status reveritied.,
The results ol this review are neluded as a part of this report
as Euclosures &1 and &2,

17, The constratnts st tnat was berng signed ot by Operations
Engtnectrs upon work completion and or watver was at the complex
an level A8 of the scerviee structure. A copy of this list s
1nctuded as Enclosure =19
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18. Summary

a. A constraints list was créated for OCP-K-0021 but
was not signed off since it did not represent a true
picture of all open paper due to the additional work
génerated from 1/23 to 1/27.

b. The constraints and additional open items generated
after development of the constraints list were under
constant reviéw by the test team.

c¢. Two meetings are held daily between systems (or
their representatives) and operations personnel where
the status.of S/C open items is discussed.

d. Certain items were evaluated and deferred until after
Plugs Out and prior to FRT.

e. The status of the $/C was known at the time of the
test by systems and operations personnel. Readiness
reports were received from all factions prior to power
up and there were no open work items to constrain the
running of the Plugs Out Test.

/ .
Cféay,fbeputyﬁﬁpns Mgmt, NASA -

Concurrence:

NASA NAA
STC N SR TPE ,»:',_: . o ’ v‘.
3 = ~
SROPS __ Axc & A-vpe: = asst sR TPE f © - .
. € )
S/C Proj Engr f{,  « 5 I TPE (. Cileca )/

/ ,
Elect Sys Chief

Méch Sys Chief ’ . %

Telecomm Sys Chief§?('§%£ [
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DR RECAP FROM CONSTRAINTS LIST

EVALUATION OF CONSTRAINTS LIST

DR#

923

916

932

SYSTEM

RCS

ECS

DESCRIPTION

No readout on panel 12 for S8/M RCS Hé temp.
Originated as IDR-035, OCP-0005, upgraded
1/19/67. EO 477825 - Ret - TPS 8/C 012

C/M 008. Panél 12 temp installed on temp
installation for 0006, 1/23/67. Was left
installed to support OCP-0021. Step 5 of
DR-8/C 923 specificed to rémove panel 12 for
potting check., Item was left open because
potting was not completely cured at instal-
Iation. Measurement was replaced and retest
was accomplished per OCP-0006.

a. Crew reported eyes smarting during first
hour at altitude and discomfort (due to heat)
periodically during remainder of test at altitude.
b. Originated as IDR 079, OCP-0034A-~1. Trans-
ferred to DR-S/C 858 1/4/67.

¢. Suit hose umbilical was removed from 8/C

and sent to malfunction lab for analysis of
interior for LiOH and other eye irritants.
Sample analysis report was attached to hose

and sent to FCS lab.
d. 2.5 micrograms of.
suit hose.

e. DR-S/C 858 - conclusions werc left open for
retest and evaluation during OPC-0021.

LiOH found in -71

Communication problem that was corrected by
working TPS S/C 493 (sold) and DR was open tor
retest in OCP-0021. VHF/AM communication was
unintelligible when the crew was in pressure
sttits,  Modified cables weore évaluated during
OCP-0006, Required further evaluation during
OCP-0021 with suited crow.

a. When either crewman pushes PTT parameter
CJ00021(resp.rate) is modulated in negative
direction approximately 205 tull scale.

b. Originated IDR-029 OCP-K-0034A-1.

¢. Was to be.retoested per OCP-K-0021,

d. Problem could not be duplicated., therefore,
was held open for evaluatiof during OCP-K-0021.

a. Seq. 04-048 meadurcment 88-01-20X (SLA Sép.
Monitor) reads 0% at dé=-com.

b, Originated as IDR=0008, during OCP-0006

(dry run).

¢. Troubleshooting per coatinuatiof sheot
dircveted to remove detective scpatation nonitors
upon engineering direction.

d. Defective separation monitolr was not
prior to going into OCP-K-0021.

replaced




684

863
878
922
884
905

v1ld
908
341

909

932 (Cont'd)

EPS

EPS

EPS
EPS
EPS
G&N
G&N

G&N
F/C

Page 2

¢, Portion of DR which was a constraint, i.e.,
CSM umbilical reinstallation, was accomplished.
f. Replacement of separation monitor scheduled
for 1/28 - required installation ot SLA platforms,

a. Wire routing to LEB XX Strut lights is
thacceptable., Wire much too loose~--should be
routed $o as to lie flush on upper bulkhead.
b, Originated .as P/A SQK #9.

¢. EO release was pending and in meantime

TPS S/C 469 was partially worked to correct
discrépancy.

d. DR-S/C 681 was lett open due to pending EO
release.,

Floodlight connectors left and right couches
are not adeguately protected or supported to
preclude damage by crew when changing couch
position. .

b. Originated as P’A SQK #11.

¢. DR=L/C 714 was partially corrected per
TPS S/C 469 - Ref EOQ 586488,

d. DR-S/C 714 was left open due to shortage
of parts.

Sold 1/26/67.
Sold 1/27/67.
Sold 1/24/67..
Sold 1/24/67.

Results of fine alignment test were unsatisfactory.
Was IDR-038 ot OCP-0005, Fine Alignment Test. Was
rerun prior to OCP-K-0021. Rerun reverified -
original discrepancy. Out of spec condition
required waivef. Waiver had not been requested

at this time, - No constraint,

Sold 1/26/67.
Sold 1/25/67.

Was. {DR-072 -~ OCP-0035-~1. Whon AC inverter #2 to

AC Bus 1 On, a master.alarm occurred. A successful
attempt to duplicate the problem. was performed prior
to power down from OCP-K-0006. The data was returned
to Downey for enginecering evaluation,

Electrical noisce was cvident on 02 tank #1 temp
measurement SFO041. Ret IDR-018 ~ OCP=-4736 and
IDR-0008 - OCP-0005.

a. Noise was 8% FS of PP superimposed on normal
reading - Ref IDR 018, Correction of problem
(harness replacement) scheduled for 1728,

b. O tank #1 (SFO032) measurement cycling
berwetn 23-48.  Closced by OCP deviation (without
cryvos measurement was not meanmingful) . Part a.
required addityonal anput.

D-7-24
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¥as IDR 009 in OCP-4736. No pressure indication
on panel 13 of H2 tank pressure. Troubleshooting
accomplished. (EO 467267 scheduled for 1/28)
Scientific matrix block was intermittent. EO
changed pin location. Not accomplished.

Was IDR-001 from OCP-8240B. Nepheolometer could
not be removed from Stowage compartment without
excessive pull. Foam cusion was removed and
returned to bond room. A new nepheolometer foam
cushion was installed in spacecraft on evening of
1/26/67 per TPS S/C 547 and EO 565265. A portion
of this task required a piece of foam to be bonded
onto the door on the népheolometer storage compart-
ment.  This was$ not accomplished and was considered
no constraint to QCP-K-0021 since nepheolometer was
not installed.

Was IDR 027 of OCP 0005. Simulator voltage was

6 .8VDC, should be 16 £ 4 VDC. Troubleshooting
revealed improper designed "T" adapter. Disposition
was that Downey was aware of the problem and a
redesign was required. Relay in all but two "T" -
adapters draws more current that voltage divider is
designed for. This causes low voltage because source.
is not regulated. Part No.V16-601396, S/N 06362

AAF 8453 of defective adapter sent to Downev., S/N
3603, Part No.V16-601396 was installed in SSRP
position on 1/24/67. (not same design S/N 06362
above)

TV camera mount assembly spring could not be
installed, spring broke while installing during
OCP-K-0034A. Disposition was to redesign spring.

The spring was to be replaced per an EQO from Downey.
As soon as new spring was treceived DR could be closed.

T-adapter, pin #2 ot P3 is protruding apporx 1/4"
above other pins. Disposition was to remove pin as
it was a spare and not required and was suitable fonr
0034A. DR held open until rcplacement adapter
arrival. Above T-adapter scnt back to Downey. The
one in the 3/C was S/N 3603 and the S/N of DR'd one
is 8453.

(Sold Items on OCP-0021 Constrawint List)

0865.

Closed 1/726/67.
Problem: 12/27/67 OCP-0034A-1 IDR #034

Primary floodlight control rheostat causes lights
to blink in the tull on position.

Action: Floodlights were replaced per TPS 8/C 485.
Recheck completed per 87C DR 0865 during OCP-0006-1.
New tloodlights did not tlicher. Floodlights
emitted a low buzzing noise.

D:7-25




Closed 1/27/67

Problem: PAS #92 LM DSEA splice cable makes
900 bend as it comes out of recorder.

Action: Remove straight backshell and install
90© backshell. Work complete 1/27/67. Cable stowed
in S/C for OCP-0031. comPrete Cable stowe

Closed 1/26/67

Problem: . 10/21/66 OCP 0034-7 IDR #116 trans to
OCP 0034-A IDR #012

Recorder 15 shows IMU temp CG 5006 IMU delay

CG 5008,. comp power fail CG 5030; CRT PGl1 L14

shows mark error 1.

Action: Troubleshooting disclosed problem was
caused by depression of check condition lamps
push button on G&N GNIC panel with IMU operate
power on and G&N in course align mode. No
constraint to further testing.

Closed 1/25/67

Problem: OCP 4736 IDR #0008 02 flow FC #1
will not shut off when 02 purge valve is cycled.

Action: Valve was found to leak. Valve was
replaced and retested per section B on continuation
sheets. this DR. Retest was acceptable.

Closed.1/26/67

Problem: 1/17/67, dust on lens and mirror on G&N
telescope and sextant optics.

Action: Remove dust covers and clean lenses.
Closed 1/27/67

Problem: 1/18/67

1. Unable to verify 1/D on pyro connectors
E185Q9 (P9) and E18SQ7 (P7) per TP$
§/C 012 - 534, ,

2. . Connectors A18SQl (P3) in SLA is IDed as
A155Q1 (P3) and Al188Q2 (Pl) in SLA is
IDed as A15SQ1 (Pl).
The following connectors are not connected per
TPS-534: S1551 SQ2, S1552 sSQl, C19SQl4 (P480)
aud C198Q12 (P77).
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Action:

1. 1ID the connectors.

2. Connector ID's as called out per the TPS
in error. TPS corrected per mod.

3. TPS modifiéd to disconnect only those
connectors connected.

Problém: Panel 312 is not identifiéd as such
and panel 313 has paint on thé ID decal.

Action: ldentify panel 312 as panel 312 and
remove paint from ID decal on panel 313. Sold.

Problem: Connector CO5WBP495 in RCS roll access
has been disconnected without a PIRR being
written and had been connected to GSE cabling.

Action: Reverify connector and record on proper
NAA documentation. 8Sold.

Was IDR 070 (0005A) - could not establish two
way communications over GSE intercomm, 1/18/67.

Action: Repatch 572-J-box and return to original
configuration after launch. 572-J-box was repatched
and a satisfactory comm check was completed..

TPS RECAP FROM CONSTRAINTS LIST

TPS S/C SYSTEM

534 EPS
537 SEQ
555
561

DESCRIPTION

Inspection of pyro connector for correct P/N
and correct keying and insert. Sold 1/23/67.
Ref DR S§/C 922 (sold).

Support "Q" ball installation. TPS written to
support activity required by IBM. Re-evaluated
prior to téest as no constraint.

Hand control removal and inépection and was
cancelled.by TPS 561.

TPS cancellation of TPS 555. Sold 1/24/67.
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225

469

543

510

536

ECS

COMM

EPS

EPS

EPS

EPS

G&N
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a. Waste management system and S/C H90 system
cleanliness lével verification.

b. Pérform EO 548578.

¢. Flushed waste management system urine dump line.
d. Originated IDR #1 - no sample analysis available
for step 11 of EQ 548578. A verbal report of a
satisfactory sample was received by R. MacDonald of
NAA from Pan Am Lab.

e. Purge and dry urine dump.

f. Step 2 TPS/545 was not performed because it
wasn't scheduled to be done. until OCP~0021 was
completed. Step 2 is to perfarm an Ho0 flush of
potable, waste and supplemental subsystem to kill
the bacteria present and should be done as close

to launch as the schedule permits.

Reduce noise in mike to audio center.
Sold 1/26/67.
Installed noise limiters in aduio center.

O oW

Disable SPS PU sensor fail lights.

EO 466789. g
Sold 1/23/67.

Removed wire #K-348C20 from P3 and cap.

anow

Wire protection in crew compartment.

Ref EO 586488, MCR-1831.

Installs pxotectlve covering over S/C interior
TB s wire harnesses and connectors.

d. Steps 5,6,7,9,10 (pending cure short stamp)
(11,13,14,16) are sold.

e. Not complete due to .part shortage (17,15
12,8,4,3,2,1).

f. Configuration considered acceptable.for test.

GU‘N

Installation of SMJC batteries in S8/M and pyro
batts in C/M for 0006 and remove after test.
Installation portion completed.

a. Circuit interrupter test.

b. Mod #2 -~ retested all circuit interrupters
because could not verify that travel limiters
were not left installed on initial testing.

¢. Mod #1 - EOQ 602525, EO 566969-1&2, added
connectors.

d., Sold 1/26/67. .

a. Sextant.mirror housihg plug.

b. Applied Loctite primer and finish coat to
mirror housing plug (14 hr cure).

c. Sold 1/27/67.

D-7-28




jr-t RTRRETITRS N o m TR e i A bl R

T T TR R L (R S . T I oA il
'Wtr b A e n
e . o S . [ PR b v

Page 7
\ 400 FCS a. Install temp plugs on G&N optics.
b. Steps 1,2,3 bought off. )
¢. Stép 4 removes after flight items are installeéd.
d. No sold until item "c." is complete,.
} 511 FCS Perform EQO 582263, portable floodlight stowagé bag '
~. installation. Sold 1/27/67. r
) 021 FCS a. Installation of cushion and container crew and {'
scientific "G". i
b. Work EO 501694 -~ Install Scientific "G". :
¢. Step #1 & #2 hex stamped because flag note 4 . g
of V16-880168 not complied with. N
d. Intent of EO not complied with.
€. Scheduled to be accomplished during stowage
cxercise 2/3 & 2/4.
NOTE: Step #1 and #2 were hex stamped because
intent of EO 501694 had not been fully accomplished
as the GFE equipment called out in V16-880168 had
not been installed and stowed.
079° FCS a. Work EQ 582206
b. Adds 2 spare -51 cobra cables.
¢. Cobra cables were on temp install.
d. Per OPC-K-10011 deviation. This EO would be
accomplished for launch.
8 505 Perform OCP-K-0006. Accomplished 1/26. No constraint. A
506 Perform OCP-K-0021.. '

IDR RECAP FROM CONSTRAINTS LIST

IDR-15 ~ Observed momentary LOS at time when cabin air fan, suit
compressors (2) and glycol pump wcre switched on (individually) and off.

Results - AC buses were monitored and voltage transients were confirmed.
Transients were within spec for' inverter operation with full load on bus.
IDR condition written with minimum load on bus. Additional testing to
be accomplished prior to power down from OCP-K-0021. .

IDR-48 - Problem with TV hardline from CX-34 to MSOB.

Results - Troubleshooting disclosed patching problem at MSOB. Not
retested prior to OCP-K-0021. Retested during OCP-K-0021.

D.7.29
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IDR-6]1 - GMIL reported poor quality of DSE reverse dump.

Results - Hardware design dictates that we should not dump in reverse
direction. Evaluated as no constraint to OCP-K-0021., Test was
performed in OCP-K-0006. and resulted in a forward dump mode only that
was acceptable to FCS.

IDR-12 - While manually loading K-start tape, word error 1, sync error
3, and momentary PGNS were displayed at 01736E (just before tape
listing stop). .

Results - Results are normal.. Close per OCP deviation.

IDR-13 -~ CHO0413 reads - 0.1 and CHO0613 reads - 2.199 and blinking,
both should be zero.

Results = Troubleshooting indicated that problem is in ACE carry-on
equipment. No GSE DR number available. ACE carry-on not utilized in
OCP-K-0021.

IDR»66 - Non=~verify received on K~start and TL fail.indication observed
in s/C.

Results -~ Troubleshooting disclosed that the S/C AGC had operated
properly with erroneous information on uplink to the AGC. The failure
indication was attributed to external noise, generated within the ACE
uplink system, and responded tc by the guidance computer as the first
“one" bit into the computer. This spurious bit then caused a failure
in the computer verification of the next legitimate data transmitted
via the K-start. (The same yproblem was observed and verified on

S/C 017 and the noise was found to originate in a R-start execution.)

IDR-72 - SCS executed C180, 184 and 172 and did not receive a confirm
indication.

Results « This was transferred to GE software DR 322. The problem
only occurred when using ACE uplink load 3. No change was made to
software and a workaround was utilized by initiating and terminating
from the same start. IDR was sold 1/25/67.

IDR-77 - When R-187 was executed, noise- peaks appeared on recorder 26,
GC1022, 1032, 1502, 1512, 1522 and 1532.

Results = Problem appears to be crosstalk between SCS and G&N systems.
IDR still open for SCS and G&N further evaluation. Was considered no
constraint to OCP«K~0021.
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IDR-80 - Mecasurement CH1038 noisy when TVC power applied.

) Results - Troubleshooting indicated biad Yaw ECA. IDR transferred to

\ S/C DR 940. ECA was removed, replaced aid retested successfully prior
to OCP-K-0021 (with exception of freguency response test). Frequency
response was scheduled for 2/1/67.

OCP 0006

IDR-2 - AC bus 2 phase C reads 112.4VAC on CRT and 117vAC in S/C.
(within tolerance)

Results - No conclusion at this time. Signal conditioner appears to be
drifting. considered a 8/C problem but requires further investiga-
tion to verity. Considered no constraint.

IDR-9 - Sold.

OCP 0034A-1

IDR-5 & IDR-~37 - Did not receive He isolation #2 opening indication
when thrust on was initiated.

Results - Troubleshooting (KSC & Downey) disclosed present GSE
instrumentation is marginal with respect to providing positive readout
of SPS He and pilot valve signals. IDR's were transferred to GSE

DR GC484-7 ~0041 & -0042. No constraint to OCP-K-0021.

MISCELLANEOUS ITEMS

1. SPl13 is a test in which the meter readings in the S8/C are compared
against the PCM data. All system engineers were to compare their
measurements and write an IDR against any reading out of tolerances
established. Partially accomplished in OCP-K-0006 and further data

was being obtained in OCP-K-0021.

2. This item was generated by DR 932 (Instr) in which measurement
No.SS0120X read incorrectly. All engineers were advised as to what
functions go though this connector and to write an IDR on any anomaly
noted. Was monitored during OCP-«K-0006 and no ariomalies were noted.

D-7-31
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EVALUATION OF ADDITIONAL OPEN ITEMS

The following items véprésént néw work tasks that were entered

into the S/C TAIR books bétween the completion of open items

review and the start of OCP=K=0021. A status and/or explanation

for cach item is provided.

1. TPS 547 - Iustall.unepheolometer cushion MCR 1875 logged
1/24/67. 1Item was partially worked third. shift 1/27 but
was not completed. It was not considered a constraint to the
test.,

TPS 548 -.Markings on panel #23 MCR 1863 logged 1/24/67.
Not considered a constraint.

TPS 553 - Remove ablator plugs: add pore scals, logged
1/23/67. Continuing exterior task which is accomplished
NIB. No constraint.

TPS 556 - Assemble soft BPC in warchousce, logged 1/23/67.
Completed for OCP-K-0021.

TPS 562 - Cover rough edges on crew couch, MCR 3563, logged
1/24/62. Scheduled for 1/31/67. No constraiat.

TPS 563 Change from 1. man rafts to 3 men ratt, logpred
1/24/67. Schéduled for 2/1/67. No constraint,

TPS 568 - Install BPC parts, logged 1/25/67. Accomplished
1,27 to support OCP-K=0021.

TPS 581 - Determine reflectivity of S/M coating, logged
1/27/67. Received after planning sheet dated 1/27 was
originated. Planned for completion after OoCP-K-0021. No

constratnt .




10,

L.

Lt

[

16,

I8,

Q0.

DR 09338
1,26 -

DR 931

Line up, togped U 23,467,

- Ding 1o CM floorr,

logpe

d 1-23/67.

thocure - not sold. Nooconstrdnt.

- Valve mrkings on CM pancl 307,
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Completed

311 and 314 do nat

Scheduled tor 1731,

No constraiit,

DR 938 - Rain water in towen log ared, togged 1724767,

Water drred out 1024, Mo constraant.,

DR 939 - Three dents tn SMoscetor 6, logged 1724, Sold 1727,
DR 0944 - Washer dropped in F/C #1 sector 4, logged 1725767,
Sold.

DR 949 - Scratehes on SLA, logred U/26 67, Undér ovaluation.
No constratnt .

PSS Had Rall valve. &3 position potentiometer change, ogged
1 24 67, Work accemplished.  Requived BO verttication.  No
vaoustraint .

TPS 570 = Manttor OM asolation valve temp, logged 1/26°67.
Monttoring was being accomplished during OCP-K-0021.

DR 0947 - WMS blowetr on more than 24 hours, logged 1206067,
FCS DLlower - not to be run daring test, To be replaced

attoer test.  No coustraint.

IPS o8B0 - Event timer checkout, logged U 26 672, No constraint.
Chech on 8 day wind up clock,

PR 0936 - Pancd 200 wind and set contirol stuck in the in

o -

pasttion, logged 1 24 67 Complefod 1236, No constrant.,
DR 0940 - Measurement CH1038 noisy when TVC powdr applied,
togked 1 21 67,0 Yan ECA replaced 1 260 Retest accomplished,

loens trequency response, 126, No constratnt.

|



1. TPS 502
DR 0913

3. TPS

L]

-3

block.

128,
TPS 565

172467,

~ Transport

569

1

-
iy

for 31 67

4. TPS

and

28 67,

lageed 1

1

2467,

logped U 24

watvern

carry-on conteee tor,

DR 943 - Cuircurt

problem ctricurt
ot

replaced prior

by

-

pnvalved 1 toest.

29

- Wiring change EG- 4673

9
-

Accomplished less post
Install 8 € ordnance,
No constraint.,

579 - Transport

DR Q0937 - Bounding matertal used not

work

tnvolved approximately. 1 square tneh.

Problem already covered on MR #2450,

breakers on patneld

configurat ton per proceduare,

broeakdrs closed

0o l‘t‘xll‘ill\\i' proessare,

TPS 566 = Removal ot

i constraints list, changed posttion of ware
Scheduled for

Task deterved until atter Plugs Out.

tost

and install

Acconplished loss post

done B P

per

loetter #192-20-66 309 permits material usipe.

DR 0948 -~ Conncctor J-=-54 broken,. logged 1726,

150

pyro batteries duittng OCP-K-0006 dry tuid.
to OCP-K-0006 scll run.

noOwdd - Panel 200 rdéads out Ha regulator pressarc.

logged 1

No constrawnt .

haid contreller,

207, ltuggod 1.°23/67.

p¥ro battertes per OCP-K-0006, logged

logeed 1/25767.

acceeptable insidé CM,

Stenal conditironer ACE

logped 1 24 67,

g Syv e
2367

Page 3

Reft

in miatrix

Fomoval .

Scheduled

battery tor OCP=K=0021,

toest removal.,

Uscd MAOIU6-70 -

JAvea

No constraint.
DR vuoidod.

not 1n proper

Procedural

tn oerror caused draining

Batterios
DR sold 1 2767,

Should

Svstem not

logred 172467,

Completoed less post test roemoval ot spare hand controllets.

thstalled tar test

One spare rotational and one spare translation cuntroltler




30.

3.

d6.

39.

Page 4

TPS 573. - Install decals of computer codes, loggéd 1726/67.

No coustraint.

DR 941 - Locking ball retainer ring for telescope flight

cover missing, logged 1724/67. GSE covers installéd - no
constraint.,

DR 916 -~ L02 tank #2 cxceeded replacemént point by operating
90 hours, logged 172367, No constraint = awaiting waiver.
TPS H28 - Determine stowage location for additional food,
logged 126,67, Scheduled 2/3.°67.  No constraint.

TPS 538 - Installation of countainer vi6-332131, logged 1/26/67.
Sald 1-27. No .constraint.

TPS 549 - Perform OCP-K=8240C section 2 part 2 of Crew

System Stowape procedure, logged 1/23/67. Scheduled 2/3

and 274, No constraint.

TPS 361 - Fit check ot octopus cable, logged 1/24/67.
Accomplished 1725 and 1 26,

TPS 570 -~ Install and checkout of crewman optical alignment
stpht, logged 1726767, Scheduled 273 and 2/4 - no constraint.
TPS 3873 - Installation of stowage items to support OCP-K-0021,
logeed 1727767, Accomplished prior to crew 1ngress,

DR 0912 - Grommet damaged tee addapter. logged 1,°24/67.

sent to lab - no constramnt.  This tee adaptér was the

sccond ot two goeod ones. Had unused prns missing.  Not

used 1n 8§ € lér OoCP-K-0021.

DR 0930 = Cushion-assembly for sctentific “T" compartmént

has damage one edye of assembly . logged 126 ‘67,

No o constratnt .,

0.2.35

o

. .
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41.

42.

43.

44.

45.

46 .

47.

Page §

DRS 878 - Fiberglass covers for gears (2) on docking mechanism
were missing. Had not yét been schéduléd. No c¢onstraint.
DRS 880 - Fiberglass covers P/N V16-531826-~1 and -2 were

not installed per print. Had not yet been scheduled. No
constraint.

DRS 884 - Thermal shrink.sSleéving was not properly shrunk.

No constraint.

DRS 886 - Transferred to DR 0945.

DRS 892 -« Door #9, -Y axis on the -SLA. had a loose washer and
therée was dirt and other forecign material inside. Scheduled .
to work .on a non-interference basis. No constraint.

DRS 894 « CMD position had two loose cobra cable clamp
screws. Had been. dispositioned to tighten the screws and

had not been scheduled. No coastraint.

DRS 895 & 896 - Written against the BPC during test preps.

No counstraint to test.

P L L

i

0.7.3%




23 January 1067

COXSTRAINTS LIST - OCP=E-000870021 (Nfersnce 23 January Status Raport}

All povwar-up éonatrnxnta to OCP-R-0095 nave boan natinfiad,

NAR BAGA

All power-up cocstrainis to OCN-3-002Z1 hava. been satisfied.

NAL

This 1lloiine tcantdItoo all cevni=adrie o €7°2's GIN5 and 0021
3/C 012 tasts per contcvalinie ;~ .-l, sald 1Q:30 Ll on £3 gamunry 1067,

Lt/"cﬂ.-cx_q 7 /-22-47 @

[$ed 40.,' -
A /i .n.ux =




8e:LQ

Page 1

COALTAINT
08003 " 0021
CAT2-027 T73/DR TASE DESIRIPTIOA RISP. ENCR, DUR UP ¥R LD | alin 30 pol IR
|
Misc. (1) h?s 5C5 PISR's/TI2%'e
10512 Caccklisc A1l X
10010 PiacLrds
TP3 506 PN n/TI Vg
1C21) Ch=c.ltst a1l
10510 Plazezda
AFR/PYTD ) To3 234 | #,.0 cenuzctor ksying Go L 0 Paitorson
2)
T°3 837 Ce:,ore ©=~Iz1) inatallation Pactargon
" h
PCS/ED5(3), L2 €23 | o x.ovsve OB Faa2l 12io> Z/1 BC3 taup.l Trivl
DLX S § f'ortt. = usliuu isolztion vals2 0QIF, } gt o
ITT Ll &
cz7
EC3 (4)02"3 525 Tasl2y Woeso® BELINSE.-3DL crptaa Sriliith
cleanid . bival = Tart 1 02 %P3 ozly
. .
'ty O0LS8 Eran casriing Grifiith
03332
"St C15 }.o.:entazy LGOS Srifrieyn/
Tarasr
ook (S) (T 433 incorporzie vod it (LT3 1844) F0¢D | Catlzuy
L2 0654 yr2/4% coam, unintslligible with
prsScure garEenis on Csiiguy
pt €918 CoG502 1o xodulated whaa PuT is
Ostiguy

pusr24

EOIndlcatas Znzdpsoric rosolution roquived.




|
~
w
]

s TR, (8)

E23

)

COIT AT
oooc ‘. 03;1 [ S
- NN L SR S . “
TL3,D1 TASZ L SoRLEVI0N ._'R;—’E:;_;':’ff’,—'fz_ﬂ._?i{‘,}'_-_.‘. IR RS
: - ' ]
(s) ‘c.) Cof-1 TV aystau rataac v Catiguy ' 4 |
“‘t 0‘.” '
GSX I3 Coprunication syntaa ratast Cz.v icuy . X i
572-1-00%; . '
[Couston Cozunication3 LuadX a(l):;}gi l
3 »‘J [ ] O d
TES C14-34¢ ratnotallation ) E ! Poow
' B
A-nileSility of 1izht waight headssts Ostzuy/ 0 'f.‘ 8
e'all ¢coni, ard Te20090:%0 Corley ﬁ&» ? .{t x
S3 J.32 'L:..!'_.‘.' y <3 0 7 -z:eat 3%oudc B3 Seroont J ‘J}’ '\f"' ‘:
160 = en mentlors R W A f‘ Q
BT :‘21.’."0".1“-'"’(‘*""2‘4*&" (it ens ding l l g
gcosr-1 RSAICESUN T I TIRNE 5 DRI BSR4 I Carcont gl -
122 05}
| Qg\,,.r VA R
SO 225 o e Sen Y Xunoor fald Yt ) TSNS K ) & o\,D
T3 459 iri-, protcc:iion OI"J-—- f»“/ g Thmo = Yelada
773 510 | Cirouii inlsrruptar tunt vitiia  fi [‘M;;}‘&ﬂ f’ﬂ w"ﬂ'a f./“
ca 2
/ \\//&% :
w23 5-%3 Satleyy ip .t»llutlom ok ;_' I, ([’ﬂ...,.‘../ v . viia “'6()}" q.Q' . :
£2 0eS: |virln; ro1ting to ’“"f‘" L/ﬂ’/.'.wr,.;;'.n ‘ 4 ‘
pa 0714 |ilooBlizhi suppost &td«TJ‘ (fdi“““‘v: 111n 4
D° €55 |®=r1:mxry tloodlizat oporation otlf—fz:’ //3“‘::‘!‘“’ X
L1 0373 | L~ L32A splica csals Vallin X

i
i
1
i
3
E




or-£Q

{e

(8)

- e
-"U 1 €~-'.A:‘

(9)

>

|
"z

T3 asw
i

——

v

<y

x4

e
(r4

fatl & v,
r

i
tZaxtant mirrur Lousirg plvg

Lihews 1 1UY tean, 1 Y ¢3luy ccap. pvr.

:.0%3 e RATL OFYOT 71

tno )i anezaliss

-
s

soerlesny T

~ o~

sotonc Solivd clotnlinase

>

A g

B
4

“wa~rsorily 0o =5.av., Th fatl in 5/C

N C .13 souda L:3T0sarly
DA Sic v

S-C(nri ezi:uilon ano::ely

iand Coutyullsr in:tzllaiton/in3pac.

|

1
g Puryd valva ponitor - fual cell #1

nressurtzaiion

?J? c04'-"" ic noisy
t

=xn:1 13 I2 Tank 2 pressure indi-

cation

i
| %,yﬂd,wgkoc/—btou(ﬂa

Zarris
Forrio

. =S

®orris
Tarxlo
schunltze =T
Cohultz/UACS
Echultz

Conultz

S-hultz/Buzz

4:-__*’-"# ﬂf ﬁu-

TASY. DISCRIPTICY RESP. ENGR. PAR UP | Z73 C2 \r7v-
1Pyro connaciioas (r32ersnca TP3 534) vallin X 5-7@ e()“"“"’\
| Vallin

Ceanatt u‘{.« l?:./,’/" Y AT

¥is3ioa
Fun

Inotl Cc..n,

A

11

13

o (T Fhhs!

Prior to |

3 T S ———

i %) (JM‘

Pansl

PETRTRT

S el L

Sl 39Vd TYNiDiE0

ALTYND ¥OTd 49

PO TP o A P

P T T




lr-£-Q

SET TGy TR R E e T e A v

0012 ‘f"_;u 4
oops S
CATZTZ e, 7P3/D% TASZ DR3CRIPTIOH R332, ¥GR. PPR U? | PAR DI 27 UP | ¥
S (L0){Dn 0314 Wi.e2 A/C invorior 02 was coanoctad Brandon X
to A/C Puo 411 tha mopter alari Ca=d
on.
100054-1 n187 exccution apoxzaly Brandon X
1£2 077 ' ' :
*c3 (i1Yl~»3 400 G.# optico pluxa installation Corley 7&/‘,‘(,,.4 CC frann, 4
{
> c:31 raphalczotor iratsllatton/renoval Oorlsy/'!-»‘»r.d.,/{pﬂ..,\.,\ ae X
\ . ozage
T3 511 rorx TO 5822€3 Corlay )L/Nrw,{g'//_/ b
/A JeO0TRES
BRI REL Sin. volissa 19 6.8, saould be 16 Corley b
) : Heed T-
{ Adzater
LT3 cnl Inataliatlon of sclantifte “G” Corloy LA “,,Qfaévf x
{ (.25 /A ) S3COI6ED |
T, €73 worx "D 52208 Corloy b 4
boiavy Stowaga
t
i.. L CLT3 ~y caraza mcuat sprian; borien Corlay Zy,u W/ V/'VM b
(.}
g Cu8 Fin 2 o2 =3 proiruding Corloy X
{(L~t) T-Acantar
=26 (12) | i ese Papz2l 312 and 313 19 GriZrith X
n’}"/“ ) i
| REREA zansl 307, 311 & 313 valve markirgs| Grliifith f‘*"”’g!é/a"‘f;'\"-
|
,313¢c. (1) 87113 to bo filled out and All :
avaleatsd X
Davest dua to pullinz of C3d und, All >
conracior 213 zud circuit ianter-
ruastar cctuntion




tr-La

ow s C 0)2 WORKING SCHEDULE

v

T.E L33 Tur, €01 ar sun -t Twe wED ™HRU (471 AT Sun »on TUE wED THRU FRI SAT suw “ON TUE wED THRY FRY SAT SUN -O™ Tuk
.y a g » ‘. B ' ? 3 4 5 L3 ’ L] * 0 n 2 3 14 15 w ” " a8 20 n

F R * RECYCLE LAW(H‘

op v mergsy i M REEST o3 158 ! - 3

[———]-\'('ﬂt.' [——————-j PLUCS OUT TEST OCP 550t N it

FRY OCP-0M2

PLLILS ~ TEST OO 274 nSTL GRD OCP a7 )
s € wCes PREPS FOR OCF ATPER PREPS FOR OCP 0032 i
e megsrotean
oL aui, TRa NS TALL
— nczcnrr -ou— ~
DP L)% PANT c»% PY 447 INSTALL O /// S35 CND STRAP
ne ulual.! ]
TP 317 $PACE ACH TPy 533 mETALL %00 KT Yor searecrao
TP 542 REMGY AL OF STOWALE HEMS wHITE ROON }
- RN, PROTECTIO QuNEY & ALSC W
o we IPS 457 OR £24 ALK THPOUGH iN5P Z
e T REMGE L PCRP SEAL PLUGS  ELECT fa——anps
HARDLINE wATE 10S < sCPeauPT S 1
98 933585 "°""v°: ot waA TPS CB4 :
M TALL SLA PLATFQPWS SASA QT SHAKEDOWN )

5 h : < v
WS THU PEPLAT EuENT smnc: EXERCISE
SUPPOPT IBm '

o 7o
N 1777/} 02 v1a varvi nwmm c- [ w 0, e
wEPHELCwE T2 8L TPY .47 m3TL PHCKED UP OR 330 /

TPS 530 v
BATTERY RENGYAL
///I’ TPS a3 8% l;77 .79

D!Ill! TRAP
7/ TRS 543 OCP 5044
'AT‘!I SERVICING

ol
b
%T‘njg‘cﬂ“ or s V77 105 sus v sty
T }

| TPY 542 QOV(Q&'QA' EDCES mCR 1583
TPS 543 CHAMGE RAFTS

1
COBRA CABLES TEY ADAPTERS ' 8IC MED OUTER CABLES

////j 08 TamCR 1855 PARTS AVAILABLE MCR 3570

P 304 REVISE HAND CONT

77 1essea et ornics came |
P cas Lear cus -
m 223 PANEL 1 % csps FUEL : orio PILOT :sm'
¥/ ';',:::f;‘:::,‘:’l ne LR 1910 PROVIDE NE¥ CANISTER
DEL23 900 P
CHANGE 07 REGULATOR
MCR 3570 '
WO F3TiwaTE OF F28 COMPL 4T DOWNEY % FOLLO®: NG wINDOW SHADES AVAILABLE
WCR viT wARMnGS O REND winDOw ENCINEERING RELEASE 27 [
wCR 12e5 PAIMT S@TCH CUARD PILOT SwE ENCMEERING RELEASE | 37,
2P 257 TGLGLE @ TCr O CREW UMBILICAL CasLt

wie wOPX FaBCOWPLETICN DATES

R 1288 SFESTO®
R o831 CFESTO™
wCR 1Rss STORALE #0D ¥: T

|

P
//A UNITIZED COBRA CABLES

NO MORE MCR WORK

AFTER THIS TinE

RYPER LOAD OCR 0038

APS LOAD & FIRE

MTERFACE
MCCH TEST

RPI-LOAC

~Jcoot

7 J0BOT'L MSTL
é DR 899 SLA PNL DOOR

D UNITIZED COBRA CABLES SPARES




WS

1
<
b

Lhas
PP S L .

jTH
e T

[

.«l

n vn ved

P e

BRI
N

JERNR

PRI ¥

W mORN
L2 u; PRENS WETER Pa

o

ow
Y "y ] ~ste om0 OCP e i I
PREP SOR OLP HWYPER PREPS FOR OCP 0038
T L

A D5C f)ﬂ 94 PANEL

.~
T s C prags TPy 24
G

1223

Tl e
HEwD-F

P HOAP SEAL Pluud
p e TE 900w LAT W On
« b 1ey
D TamALE bOv OCP
Jv 8w bATI e URE Sb

T NECmE, WETER AL P

AMUR NF LimP L NE PERE D cin T2

T vON wTw st

s WA
v

LRV YN ]

OmNEC TOW

LE-L TN I S

TR

ureae T

2R ..
2

TP, 4 10CT TE SEAFLUG

v

DR . e % TR BEOWTY

DA I TOREL w3sING
NESD

oRy

477 OBRA CABLE D
43 COBRA CABLE ' D
FLRY

-+ T ADAPTER 21-7 5D

L REPDT
WA PaNT (v

PR

1, 3UPPOPT REwOVAL OF FC»

$ C 312 WORKING SCHEDULE

FRI MON TUE wED THRY FRI
El L] 7 L] ? 1

s

»ED THRU
1 ?

PR VD [ 2 Iy

SAT
mn

»ED THRY FRI AT Sum
16 17 ® Te
—— .

Jnua; our TEYT OCP .} I Imv OCP 0028

- s
QECTCLE

J HYPER LOAD

i ] Prers FoR'ERT
|

E :S TPS 539 INSTL ~0D X1T FOR SPLRE CROUPS }

*MITE ROOM
DOmNET & MSC NP \
aaLK THROUCH NSP INNheed
NSTL NET S5 4 PLATFQORMg & 48 MRS — |
OR 93 S SELECTOR Iv SEP ~MONITOR

MAA BASA QC SHAXEDOWN
DR 9)1 DING INCw # LOOR l
{Dﬂ 934 VALVE -unnnr,s O PNC 1D 300 3 §

SAINTIN NN ‘ TPS 519
XN R
__.s\\\\\\\\\ “\ \\ DEBR'S TRAP
ERIONR TPS 555 OCP 534
3
on i gANT nc BowD 1ps "ATER SESVICES
@R 95 T ADAPTER
&;mvvon Fix
ceen
st 353 hu VEVE CECH RN 7P 55 i
jf?s %2 CO/ER STRAP EDGES MARK PNL 21
TPS 53 CHANGE RAFTS

K\

COBRA. CABLES XEY ADAPTERS BIC MED OUTER CABLES

Ay

r j DR 713 MCR 1453

T grrs 566 REINST
HAND CONT

k\§z\§§ TPS %3 FIT OPTICS CABLE
NN -2

PILOT
ASIR

NO MCRE MCR WORK
AFTER THIS TInE

WePLET Ow UaTES

WG EsTiwaTE GF FAB COMWPL AT D0NEY ON F ULLO®'NG
LR 1541 £C BCCT PROTECTION
w'e IND O SHATE RE#IRX
WED e T wavRINGS ON REND = ND0
@ 343 COINT S TCH CUARD PILOTS =X
WC# <27 TOLGLE 5@ TCr ON COEw UWBILICAL CanLE

W o et CEEATOm

Twe
B
R

W
Pl

o EESTCe

Duca 1889 SPARE AGAP
c1t (TOmAGE wOD . T
L1+ wEPHELGWE TEV £ CAw BLOCK
cee To {ASERA SPRING
TV @ 1383 PORTABLE £ LO0DLICHTS
E—J“(' 143 CAVERA 9RACKET

APS LGAD 8 FIRE
MCCH INTERFACE TEST
R”1 LOAD

1coor
JESE |

30 ROT'L INSTRL
DR 897 SLA PNL DOOR

ALITYND ¥00d 40

»Qn

S| 39Vd TYNIDRO

TUE
o
et




12 July 1966

10 August 1966

DEVELOPMENT HISTORY

PLUGS OUT TEST
OCP-K-0021

-~ SP-64,, '"S/C 012 Test Qutl ines" .
published for a preliminary
review to be .completed by

20 July 1966.

- PURPOSE OF OCP-K-0021

A. To verity overall S/C L/V
compatibility and demonstrate
proper fﬁnction of S/C systems
with all umbilicals and GSE
disconnected.

B. To verify no electrical inter-
ference at time of umbilical
disconnect.

- SP-64, retitled "$/C 012 ~ S/C 014
Florida. Facility Test Flow Plan"
was published.

- PURPOSE OF OCP-K-0021 - No changes

ENCLOSURE 7-3
D-7.45




= Presented to Checkout Management
Panel #24, (MSC/KSC/NAA).

= No significant changes to L/C 34
testing were requested by the
Checkout Management Panel.

-« TEST CONFIGURATION

A. 8/C and L/V were mechanically
mated, and were electrically mated
through fuse boxes.. .
B. S/C Internal Power Sources:
1) Pyr; batteries (test)
installed,
2) Entry and Postlanding
batteries installed,
3) SM jettison controller
(SMJC) batteries (test)
installed,
4) GSE test batteries used to
replace fuel cells,
5) GSE power to Spacecraft
busses,
C. Installed Pyros disconnected
and shorted,
D. TForward Heat Shield installed.

E. CHM and SM RCS Sinmulators

connected,




......

F. G and N Flight Ropes.
G. ECS CM W/G circulatton.
H. Operational TV camera mounted.,
1. .LES installed and ¢lectrically
and mechanically mated to cM.,
J. Flight Qual and DSE Recordéers
loaded with Degaussed Tapes.
K. ACE Carry-on qxsconnectcd.
L. Physiologicil Simulators in-
stalled (L.DAS connected).

6 September 1966 - Revicwed and redefined plus-time
operation, séectfically regarding
the scope of G&N programs to be
conducted during the altitude
chamber runs and plugs out tests,
This was done to adequately divide
all the G&N checkout among the
separate OCP's which have plus=-
time mission segquences,

19 Septeémber 1966 - Flight crew requested emergency
cgress practtce prior to Countdown
Pemonstration Test due to hasardous
conditions in the CDDT resulting from

fully fueled Launch Vehicle.

D747




20 September 1966

26 September 1966

27 September 1966

- Rough draft sent to keypunch for
prelimtnary flimsy printout, de-
livered 21 Séptember,

-~ Flim&y copy of OCP to. NAA Safety
for electrical hazard review,

- Decistion madé'ln NASA/NAA OCP
Control Board Meeoting this date to
run emergency egress test after com-
pletion of the .mission runs in
OCT-X-0021. The following was then
coordinated with the back-up Crew
Command Pilot:

A. Back-up crew to participate th te
test, then the prime crew would .per- .
form a unotmal  ingress and. the emergeoncy
eRress test durtng 1./V reset period,
(See sequence 07=310, Page 7 - 36 ot
ACP-X-0021-1.)

B. GSE atr and open hatch tor sinu-
1ated misstion by back-up crew,.  Full
Kateh close out (incluwting oost Pro
tective Caver) tor prime clew ouel -
gcﬁcy exRresyg test,

C. Prime Crew santed normal pre=
T-0 tngteas and closed hateh dur-

ing mtmulated flight micsions, but

|
I




